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I. DYNAMIC MECHANICAL ANALYSIS 

Dynamic Mechanical Analysis (DMA) studies of about 90 composite 
samples have been completed over this period. A joint project with 
Dr. Ming-Ta Hsu and Mr. William Gilwee of the Chemical Research Project 
Office at Ames on a new series of aging measurements was started in late 
December. Samples involved .In this aging study are: bismaleimide (H795 ) , 
epoxy (5208, 934, Hitco) , polystrylpyridine (6024M) , phenolic (xylok 210, 
benzyl) , and polyimide (V378A) . In addition, aging of nev MY720 samples 
was started in late April. All samples involved have been aged in air 
at 177C and have been removed periodically for flexural, tensile, short 
beam shear, and dynamic mechanical ana3ysis. This aging study is being 
continued by Dr. Hsu and Mr. Gilwee. 

New versions of the operating system (RT.ll V4) and a FORTRAN conpiler 
(PTll-FORTRAN IV V2.05) were installed on the MlNC computer, which controls 
the DMA experiments and does the DMA data analysis. The software for 
DMA data acquisition, data reduction and analysis have been partially 
converted from BASIC to FORTRAN in order to enhance system performance. 

A manual for the conplete operation of the DMA instrument and data systems 
can be found under Appendix I of this report. This manual has laeen stored 
on a floppy disk labeled "DMA. TXT" ui^der the same file name. 


II. ORGANIZATION / STORAGE OP DATA FOR POLYMERIC MATERIALS 

1, Hardware 

The computer system, TYCHO, is a Digital Equipment Corp. 

(DEC) PDP 11/44 system used for real time data acquisition^ data 
analysis and database management to support research activities 
in the Chemical Research Project Office at Ames. TYCHO has a 
large main memory to support multiple users and a floating point 
processor to support the FORTRAN IV+ compiler. An 11/44 
configuration with an RM02 (67 megabytes) disk drive was selected 
as its primary mass storage device. The TSll (45 ips, 1600 BPI, 
9TR) tape drive and the TU 58 (DECTAPE II) cartridge tape drive 
came with the RM02 configuration. The RX02 (1 megabyte) double 
density disk drive is used to load diagnostics, file backups 
for individual users and transfer of data from laboratory 
instruments. 

The laboratory oeripheral accelerator (LPA 11) was selected 
as one of the communication paths to avoid the process of real 
time data acquisition interfering with the overall operation 
and the speed of 11/44. 16 RS232 lines (DZ HE) have been 

installed in TYCHO. Eight of these are used by instruments and 
eight by terminals. An I/O processor (COMM-IOP) is also 
installed in TYCHO to offload as much of the I/O processing as 
possible from the 11/44 CPI) in order to provide quicker response 
to interactive database and graphic users. A Trilog TlOO 
printer/plotter is used as both a line printer and a hard copy 
graphics device. Tek 4025 and VTIOO terminals with a Selanar 
graphic board installed have been used on TYCHO. In order to 
input data stored in graphic form from paper into the database 
a GTCO Digitizing Tablet is used. The LA-120 was the system 
console supplied in the standard configuration. 

2 . Software 

A high level language, FORTRAN IV+, has been used to 
support real time application. "Software Tools” obtained from 


the DECUS RSX/IAS SIG tape (1981-Spring-<Miami) hai ijeen 
installed, BASIC +2 was selected as a powerful but easy-to-use 
language in simple programming. The Basic Self Paced Instruction 
(SPI) was also installed for the less experienced user. 

When the users log on and run TYCHO, MAIN does some ini- 
tialization and invokes CONTROL. CONTROL generates a menu and 
connects the user with the requested submodule. CONTROL 
maintains the current and two previous user environments within 
TYCHO to facilitate the command-'driver and mutiple-user-task 
features of the system. 

The data system is capable of a variety of graphics output, 
does data reduction, data correction and manipulation of spectral 
data. For CRT output, there are Plot 10 compatible terminals 
and the Tektronic Terminal Control System (TCS) , as well as 
Advanced Graphics II (AG II) and Interactive Graphics Language 
(IGL) libraries available. The International Math & Statistics 
Library (IMSL) is used to support the analysis module. Graphic 
output on the Trilog is supported with the CCSI-TRILOG plotting 
package. 

TYCHO will provide data acquisition and instrument control 
capabilities. It will control the activity of and receive data 
from the Laboratory Peripheral Accelerator (LPA) . It will also 
receive data from the RS-232C interfaced instruments and remote 
processors. It will query the user for device, run and sample 
information. 

Datatrieve is selected as a language for database maru'^f^ge- 
ment. We have created a domain in Datatrieve for each type of 
analysis and a record for each test run. The records contaiii 
information on the test conditions, materials and a summary 
of the test results. All of these domains can be found in the 
PDP 11/44 computer under the data dictionary "TYCHO”. 

More details on the TYCHO system can be found in a paper 
(Appendix II) presented at the Los Angeles DECUS Meeting in 
December, 1981. 


Another aspect of TYCHO software development is the coding 
of a chemical structure data manipulation system. This system 
can be viewed as an integral part of the overall Chemical 
Laboratory Management System (CLMS). A writeup on CLMS can be 
found in Appendix XII. CLMS is the ultimate software package 
whereby all aspects of data acquisition, storage/retrieval, 
reduction# and analysis will be automated. The first phase of 
the chemical structure coding has been initiated and is 
summarized in Appendix IV under Chemical Structure Storage 
System (CSSS). 

More recent development on chemical structure coding 
includes testing of the software for the generation of the so- 
called Morgan name based on a well-known, algorithm.^ The 
implementation of the Stereochemically Extended Morgan Algorithm 
(SEMA) is not complete. A parallel development on the data 
structure specification using DATATRIEVE has been completed, 
resulting in a procedure for the direct input of the connectivity 
table. These procedures are currently available under tasks 
SMATST (UIC 1, 322) and CSSS (UIC 1,10). 

Software development has also been started on a graphics 
library for the Columbia microcomputer system sq that it will 
be able to serve as the processor for the GTCO digitizing 
tablet. This library will provide the capability for the 
user to see the chemical structures as they are being inputed 
or to view the spectral data as they are being digitized. The 
library is not complete and requires further testing. 

Reference 

1. W.T. Wipke and T.M. Dyott, JACS ^ (1974) 4834; and 
references therin. 
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APPENCIX I. 


WORK X NO WITH MACH INKS RRI..AT^:D TQ DMA KXPRRXNKMTS 


, I. in.ft Print ftp 

• P'>UM5r Sit)li'ch 

TI‘m!> POUi*r ffiuiitch for th* lino printer* i& at tfie hacki lett cc'rrier. 
Leave the pi;Hi)er switch ON all tirriet 

I Check printer paper positicm at the hv^ssinniris' of the da*^** after the main 
power is ti.irned on. 

If not a/l i fined to top of page» do the f o1 1 ouiinps 

a.) Set top of pa^e hv press ima the "F-’ORM Ai.ION t" button . 

U n til p r i n t e r h a d is a 1 i a* n e d w i t hi t o p of p a p e . 

' If necessary you iivay use the "FORM Al.ION^" button to 

back UP a few lines to the top of pare position. 

b) Push the "RFSET” button. 

c) See if the top of pa.pe is now set by pressins the 
"FORM FRED" button. 

d) Repeat procedure from a) if top of pape is not positioned 

e) When top of paae is aligned^ press "ON LINE" button. 

If it is alread'v* aliened to top of pape», press ON I..INE. 

;■:!)( Paper l..oadinp 

"PAPER OUT" 1 ipht will lit whefi more paper is needed. Feed poF*er 
i n f r 0 1 fi b a c k s 1 o t t o f r* o n t . 

4 > Probl ems 

Pa per hi i s f e e d i n 9 i 

Many times paper is misfed because the pile of printer paper is 
pressed with S'l'iiieth inp on top. Reinove es'erythinp hrom the top. 

Paper must aluiavs be fed in frev='lv. 

Not pr i nt i nv3 ! 

If the line printer is on and is not print in?' uihen a. print out 
is expected? check thie printer port at the back on the ripht» arid 
the power co.ble on the left. Make sure they are pluased in well. 

5) Oe 1 1 i riP Pr i n ter Of f *~l . i ne at end of the days 

At the end of each da,*v'? set the line prii'iter off •"line as follows! 

a) Press FORM FEE:-:D. 

b; Press ON-LINE. The red 1 isht should po off. 


/i , ) Paper Order 

Wlien paper supply runs low? order more from the stock supp 1 ies 
ui i t h ! 

•Job Order # T4319 (sub..iect to charipe) 

National Stock No. 7r?00-00-l‘»*?*?;--;-'0:-:4 


i 
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T. Plott€?r* 

f# •——I— 

t ) PfiQiet** iniiiiittih 


ORIGINAL PAGS IS 
OF POOR QUALITY 


th«? lin* suiit’ch lcn:at«<l at pjfiht bottun) fr*c»nt to ON (J>. 

L a V Of i t PN a 11 t i m . 

2 ) l..oaclinp aro:l Uni oad j ng Pape r* 

Load inis! 

a) “CHART I.CjAI:!'' button 

b) Place napen in position with ed^*es set into corners. 

•r ) Smooth out paper and pi"ess “CHART HOl .Ki" button. 

( 

« 

Unloadings 

a) Press “CHART LCAri" anain. 

b) Remove paper. 

3 ) Chaneinsi Pens 

P e n P 0 d V 0 o Tors AN D u s e s ; 

1) Li»ht prev — standard-width. Use on transparency film 

0 n 1 y . 

ii) Black — wide line pens. Use also on transparency 

film o n 1 y . 

iii) Dark arey — standard paper pen. 

Ghana e pens when you run out of ink or when you want to substitute 
f 0 r a pe ri o f d i f f e r e n t c o lor, 

a) Press appropriate pen location button (1» or 4) 

t,;, ^<viect the pen you tuant to substitute, 
h) R'wiTtove pen from pen holder when plotter arm stops mo v inf#. 
c> Remove the cap of a new pen or a substitute and place it in the 

pen holder. The thick rins around the middle of the pen fits into 
the slot in the pen holder. 

d) Press “{ENTER" button and pen location button. The plotter arm 
will put the pen in the risht pen, storage location. 


4) P 1 0 1 1 e r’ A r m Co n t r o 1 s 

The Plotter has 4 directional pushbutton controls for the plotter 
ariri ii'ioveirient — upwardr downward> left? and riisht. l-'ressinvj any button 
luill move pen in the direction indicated. The direction pushbuttons 
c a n be use d in X a. n d Y c o m b i n a !• i o ns. 

For faster movement ? press “FAST" pushbutton to?i<’ether with a 
desirable direction pushbutton. 

‘5 ) FEN UP and PEN nnUlM 

V T h e 5 e u s h b u t' t o n s a r e u s e d t o r ?i i s e o r 1 o w e r t b e pen. 

) Pen Selection Buttons (Pen Location Buttons) 

' These are 1 a be 1 ed T? iiTJ sT and 4« They are used for manual selection 
of pens] To select a pen* simply press appropriate pen selection button. 
To store the pen in the selected location* press “fENTER" pusiibutton first, 
then press the selected location button. This operation will store and 


omGiNAt Pfiff ^ 

OF POOR QUAUTY 
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* cap th(& p«n in plac*. 

< nci NOT LEAVK p^vn in th* p*n holder of* plotter armi i’h# pan luill drv 

.nit if nc't .:appad. ALWAYS: RETURN pan to its stora»a location, 

/) gical in» Point Pushbuttons PI and P2 

PI and P2 diract tha pan to mova to tha corraspondin* physical point 
on tha Platan. Prassinp P,l pivas tha louiar laft physical point and 

P2 tha uppar ripht physical point o<^ a windou) araa you will usa For 

plotting*. 

To rasat scaling pointsi moya pan to a dasirad physical point, prass 
"ENTER" ha Fora pushing Pi or P2. 

PJ and P2 scaling points co,n ha usad to daFina ralativa width and 
h a i sj ti t 0 F c h a r .a c t a r s or s Yin hols y o u lua n t t o w r i t a with tha p 1 o 1 1 a r . 


Rtf-i’-er to HP Plot'tan Manual For mora inFormatiori. 
8) Supplias Drdars 


(I) Purchasa Reauasts naadad For tha Follouiins! 
:5anar''s Addrasss 


Hawl at t /Packard 
3200 Hillviaw Ay a. 
Pal 0 A1 to, U'A yA’iiOs”! 


Plot tar pa, par! 

i) Blank pa par, 11 :k‘ 17", HP #9280-0 180, unit in bo!:< 

ii) ::i Cyclas Uop Pa par, 11 w 17", HP #9280-0168, unit in ho>< 

iii) 2‘ Ovclas Lop Papar, 11 m 17'', HP #9230-0169, unit in ho!«: 


Color pans! 


i ) 8 1 a n d a r d P a p a r F a ns, d a r- k: » r a y h o d 3 a s , 

4-Color Pack, HP #5060-6310 
i i ) P a n s F o r T r a n s p r' a ri c f“ i 1 tti r> • . 

a) standard lina width, light pray bodias - 

1) 4 Pans (black, rad, blua, praan), HP #806u-6.ritb< 

2 ) 4 p a ns ( b 1 a c k , o rang a , b r o w n , v i o 1 a t ) , HP #5060— 6!"!‘64 

b) wlda lira uOdth, black bod i as - 

.1) 4 Pans (black, rad, b1ua, graan), HP #5060-6819 
2) 4 Pans (black, oransa, broi.in, violat), HP #5060-6885 


8 1 V a n t ( 1 1 s a d t o a r a ,s a o n t r a n ,s p a. r a n c v F i 1 iti s ) s 
29.6 ml (1 FI, 0 “!.), HP #5060-6328 


T r a n s p a a n c v F i I rn s ! 

8.5 X 10.5 in., 100 shaats. HP #9270-0639 


(II) Cirdar Frorri stock supplias! 


Graph Papar, fir id sisa 10 x 15, 100 shaats - 
. .lob Or dan # 03010 

Na t i 0 na 1 S t o c k #7530-00-687-833 1 


POWM 


4 . 


PDWItR tc( i-hft h*at*r ON/OPF. 


ORIGINAL PAGE IS 
OF POOR QUALITY 


RF!?:FT u/h*ri (s-owsr* is turned CiN. 

Fv<%c'v tiffhv thft is turntsd HN* v?u must RFSKT it. 

Ri.it YOU onlY n«*d tc RF!r.ET It RNCF ft dftv ll* tlMi? hi**fttiiM- in tft etftv 
on all daY. 


H«>ftt(&r* CufTHSirit 

Th* poii'itvi-r 1 C'Ctft in a r'ftmi'* nf* 0 - 4 ftmns in tb* DMA r’i.ins. 


L t<?ht Bulbs 

UNC:DNTF'<Ol.l-ED 


DriNTRni.LED 


Li¥?htftci whc-n not in UBif* or u»h*n in us«» i.*» clurinw 
thi? irriftnt » i ndirratU'S that heatinii t*ihf*ftrfttMr* 

is out ot control. 

tndicat^*f5 hoatiru? temf»ftratur»5f is lu^ll controlled 
dur.inn rrowroni execution time. 


Po tiler Cn‘t 

Turn pouier oi’i^ at the C'l'id ot YO'ur i-lnaLl DMA run ot the doY. 




MTMC 

fivstern P outer giuiitch 

The NINC pouier suiitch is located on the front of the MINC co,rt. 

Lsi-ave it ON all time. 

Di.sli:s»tte Drives and Diskettes 

( 

M!(NC has tiiio diskette drives* 

0! Left hand drive. You start MINC bv insert inn 

a sYsteifi diskette or a dc'iiTiori strati on diskette or a nrt.'i3rarfi 
d i s li: e 1 1 e ui i t h s v s t e rn 1 n t h i ,s d r i v © 1 a h e 1 1 © d S YO t . 

t: Riaht hand drive- Insert a data diskette or a proisram 

d :l s I'C e 1 1 e i n t fi i s d r- i v © 1 a h e 1 1 © d f': Y J * . 

nperi 'lisk drivn?s hY press i nst tl'ie black buttons underrieath the doors. 

0 ] 0 s e d r i v e d o o r s a f t e r t h e i*' i f.' I'l t d i s l< e 1 1 e s a. r* © i n s e r- 1 © d . 


Cl‘i a 1*1 a i ns ' diskettes* 


W h e I'l 1 0 c h ■;i, Ti P © d ;i n !■' e 1 1 © s * 

t 

I'J hi © n t h e d i s k © 1 1 © i n C Y 1 * 
i nf ormat i on on a neiii disk» OR 
diskette in !BY1*» you channe 


is full and you uiant to collect mo 
V 0 u III ft n t 1 0 111 0 r i? <ii i t h a d i f f t? r e n t 
the current diskette in Drive I. 


r 


5 * 

v’ftjioii I M 1} W>rt.n 1 * •• t If 'll HI 'i* *1 '‘Ilf • • • m vn‘. •.*11 i ^ 

6V^tfsm cli»k in slnivfe 0i ycu cti*nfSM«f th4- CMr*r*4?rit 

;tn SVO» 

Hnw to Ph^tnPfS 


SVl! di®kafti’®ff - 

If MINC: i® u/cirkin» isn ii pr*oprafii» ^i-ithier ccmplttf it or 
intdrrurt it with CONTi^OI.. Di ba-for* vou ch«nf« thu difk^tt*. 
Wait for* RRAK'iY to app«far. 

Th*n Juft ®i»Tiplv th* current difkptt* frorri driv* 1 and 

put a ru»w or do®ir*d di»katt* in, 

I 

SYO* di5k*tt*5 - 

You can chan»« tho gvstom di®k*tto in on* of th* two wav® n» 
foni'.iW 5 » but prv»ff itrrab 1 V with pr'ocvifdunii It if vou ara still*. 
n*w to thfsf system, 

I, When RRADY is displayed on screen* turn system power 
switch off. 

Remove diskette from Drive 0 . 

Insert new svc^'-^m diskette. 

After a few sweonds, turn power back on to start MINC. 

II. Remove diskette fr':*m Drive 0 . 

Insert new system diskette. 

Leave the system power on. 

Press BREAK key. 

The terminal screen now displays a character fi. 

Type in risht after (%» 173000 D 
This will start MINC. 

Do not use the BREAK key other than this procedure. 


Handliri9 diskettes s 

. Label each diskette used with volume identification 

. Never write on diskettes. Always write on the label first* 
then put It onto disk.ette. 

,, Do not touch diskette slot. 

• Do not bend or clean diskettes. 

. Protect them in empty envelops. 

. Save empty envelops in diskette envelope slot. 

. When a diskette is full, set the listing of all the files 
e:ti:istin 9 on the diskette bv pivlns the command 
"DIR LPi" for system disk* or "DIR SYU Lps" for diskette 
in drive i. Save the diskette directories in the f>:.«lder 
labelled DISK INDEX. 


Diskette Or*derss 

Order more diskettes from Stock Supplies* 

•J 0 b u r d e T’ f 4'i' 1 V 

National Stock #7045-01 -047-S404 
Description 3740/1 Diskette I'rom DYSAN 


ORIGINAL PAGE IS 
OF POOR QUALITY. 


Giua 1 i tv from Dvsan is better than that 


froin Nemorex. 


Lab Modules 


• Th« liINQ ccnt’^irifi tht f<inc»wiri» 4 lab mcdu)«'»i 

• 

1) Olo^.k fnodMl# (clock) 

2) Digital “Vo-anal o» cortv«r*t«r (<l/a> 

3) Anal oa-Vo-^iisttal convarVor (a/t1) 

4) PraamFl (pr*#amr) 

front panol control knobs hav« innor and out^sr knobs. Thoir 
positions ar® s*t as follows. DO MCiT CHANGE' ANY OF THFSE 3F.TTINGS 
for th* DMA runs. 

Clock Modal# 


stl Innor knob s#t for VAR OUT 
SLOPE IN + 


ORIGINAL PAGE IS 
OF POOR QUALITY 


st2 Innor knob sot for VAR OUT 


SLOPE IN + 


Di pital-t 0 -Ana 1 09 Conv#rt#r <d/a) 

0 lnn#r knob s#t at unipolar (•<•> »#l#ctor 
Outar knob s#t at 0-5 V 

1 rnni»r knob at bipolar (+/-) s#l*ctor 
Out#r knob at 5 V 

2.3 sam# as s#ttini?s of 1 

Anal 09 -to-Di»i tal Convortofr -(a/d) 

Of 1.2.3 All out#r knobs s«t at TEST position 


Pr #ampl if ii?r 

A.B.C.D All innor knobs sot at V niodo 

All outor knobs sist at full clockiiUsis position 
P. propranimabl o wain condition 

4) T 0 r IT) i n a ) K o v b o a r d 

DELETE Usod to corrv’^ct tvpinw mistakes. If vou make a 

tvpinw mistake, press the DEL.ETE kev as rnanv 
times as nessary to hack up to the error and erase 
it. Then resume typinw. 

RliTURN Used to end a message to MIND. When you type 

a command or input a value to the computer, vou end 
it by pritissinp the RETURN kL*'y. 



The CTRL kev is used, in combi nation with another 
key. to identify a special function for that key. 
The CTRI../0 function is iised to interrupt MINC. 
When you want MINC: to stop its current activity. 


vou ••li’.itin th‘*‘ '”’TRI„ k'*'V 


n r. p f. n <; t h e C !•: e Y twice. 


IhH I f’l#* NK ?.r,'r'v'l!'i| I l<i*T i ^ I it t iJ'iiu- >’<i wi III lUN' 

i^rotTi nYlA'* on 

VoM tbi^ l^*<Y uiliv^n MJlMf; ip j‘U&(»'iiH.Yi ni^ innriY Hi*h«'P 

iivl'uitfiiotittn I'hori y*’*ii ro-ati bhoifi. 

Pf'fps i'lio MH firPi'i* I to atop thp dipp1»'*iVi. 

Wlit^n YOU Arnif rt^(nuiv to i:ontimi»i pr#ai thn MH SPRCil (, 
kPY iirid MJMn p^RUfi/pp itf^ dipplfw'. 

FMTKR CAn ns ft RFTIJRN t#Y. ORIGINAL PAGE 

OF POOR QUAin 

Nunnf»rio ICftVH^jd)! 

Thii# nui(i*r'i,c k#"i’P'ai:l iPTi^-blipP miinh^r-s to b?< in cftlouUitor 

ton* 


BRFAI^: 

rm MfiT >.!«.» th» BREAK k * V &> r p t 
i)ri,v« 0. 


tor* clutnoi lif^ ^vpti^rK in 


R ( ■ i p 1*1 1 f n# s ft II t> T^r-fi’ii fi4i 1 & orp^fi rii ppI ai v 


riri'ili I*riiii<i-; r;o.n bo adjin^toi.i bv pop?.'? ■! ri>? ''':rT 
pr<->^rAuff ill',* 't hiov i o i ncr'*iiiPw or- \’h*^ 4^ (• 

d'S^^ii’oij br'i’'i{vtnof*fi ol* tho di?«p1ov, Thon 


UP koY i“o n onioi'l hr 
‘<Y to liv'i" rPP Pif‘ i'll i ho 
ItI'iO '"iPT UP koY ftnair, 




jjiiiPio C'offimftridft 


i-iiKO tiTNC diPf-UsiYft til© RFfAftY fn©PP“:i f;i© » it ti’i© ’vmi 

A I.*,/ ;< iiaj', :, Tho 1*0 1 1 oiiii ii‘3 uoiTimojii'U >'iro U'jod aH tiin© 


i 0 1 YPft 
loin<ti th© 


I Pin r ui iP. 

Til© DtnfCTOPY r.i,»n’iiri'-fcrMJ 


Von Crlfl pv*'0 t'i’lv? Il•; 1 ll'l•“ k> 01* f.i 1 1 


p f 0 f'l r ■ 0 ri’t i‘ 1 1 .*■« ? d ''I i; "i til a r i d 

d I 


l:l‘.© riTRPCTnPY coinrno.rn 


oM'i‘ir til.:? thftt von 'javi'! on ft vo'lum© mi 
)j;K'. Til© d:i r o-r torv ini'ludv^p Hi© i;’i,ii r-©nt dntv*- tiu- volnm© id©rit 

tliO’ inijoftr'i th© li 't O'!* I' i i*t,'*<i ft rjo'jur i i*'t i "lO ot tb© avo, i 

yj’ifi'i I’'* I i.j © < Tb© Voluiiio TI.I fti'id il'ic* i luiritY* in©©© rii'ui'ipd bv you oi* ?'* 
iiiImVi'i tl’M-' voIi.iii'kj ii.ifts* I. .‘i,'nl« R©‘i''Or' to XMl.! X Al li ?i''l f f i IW * 

You oftn un© th© TU'P iroiiM)i*5nd op Pboturi iuHoui! 


5 •!• j .?• I • V 
Vif •ii’id 

•'||'ll•■’0^ V* 



I'lxNU nom I'j-Ht? for- •I'l’iif i'o typo 
M T hir: d i & i<’ 1 ?i v '•> i' 1 1 © d i, !'• c> ■' t o r- Y I'l t 
MIblP d i n 1 o, V «! tti© diroi'rtnrv i()‘ 


in 0. l.•olflr|•l•'^^d« 
thvi^ di.Pkoi'to 
tho 


Th© jM 5 rj.Mi X^UhTUAM t'.oi'iiiiift no' 


ftt SYU: 
r r i' 1"I Y 1 " 


j'!© I" 0 r U3' iiPiiiP <Ti rK-'iii V'.'i 1 ii)in’”i i,ip. o ri"-iii i:h’?>k©tt©v von 
iivituftllss it. '‘Iboo YOU i n 1 1 in H ;n*. o voliimov MtNP Torino 
UP ft 1 1 j f"',^ c t 0 r'r ftp ©ft nnd ori ftr'©M ft'/o i 1 'i.hl © Tor TiloE*. it 
ftivi' provi. onr. i oTonn.H’ion storod on the volunie. XT •v’oii 

Kh 114 011 ! v'Oluil’it'. 

1*1, U A © d V 0 1 III II 




l*r 


lYiliP V 
; f3 i {; 
Ti. 1 P 0 


“ setting 

r* (ti. * » 

to initlftliJte 


Aluiftvs rlipck uiJ.th i li© HTR coiiii'iiftl'id |i©Tor>? i ivJ t ift 1 i “’i ri?< 
0 avoid urftftirii-ii the ti. lo!? you njftnt to keep. 


in 


Wi til 
Y1 ! I 


ft pvhierii voluiiio iri 
A uoi'fipl e te ei 'o.inpl e 


PYris 7 plr'tc© ri new voIuiti© 
o T i 1*1 i t i ft 1 i '' 1 1 ’l -p ft. n e w v o 


to be initialised 
uii’ie T 0 t 1 oil) ft ! 


RPAnV 


ii 


a’nstan volume to be initial iKed in SYl;* and pre»f^ RKTURN 

Curr^int voltjine ids eeeeeeeeeeee 
. CiurTent owner’* eeeeeeeeeeee 

Proireed with ini tlnl ination (Y or N)? Y 
y new Volume id: (Tvre the identification nojrie you wish to nive) 

Type new ou.'ner name: (Typ© vour initial:?) 

After two rninutesi MI NO prints the mes{=>agte: 


Ini tial ir.ation 
Now YOU can use 


is complete; found 000 Bad blocks 
this new volume to store programs » 


a system or data. 


If MINC shows that there are some number of* bad blocksi put aside the 
volume with bad blocks. Initial ii:e another new volume. 


The RIJN Command 


If YOU want to run a proEtram stored on the volume* 


type: 


RIJN filename 

filename = the name of the program you want to run 

for e.’i^amMle: 

RUN DMA 


ORIGINAl PAQE IS 
OF POOR QUALiTY 


or 

RUN PkOT 

Prror rnessases occur when You have input a, uironp filename or 
when the data disk iS full.' 

I 

?NINC-F-!i:!pec i f i ed or default volume does not have file named 

indicates that you may have input a wron? filename not stored in the 
volume or the desired program file is not on the volume. 

Check the volume directory with DIR command and type the correct 
filename asain. 

7MINC’-F~No suitable free space on volume for file on line xy,>ix 

warns you that your data disk is full. Initial ise a new volume and 
collect data on the new initial iaed volume. 


T h e PI JPL T CATE C o inma n d 

You can use the DtJP command to copy an entire volume or diskette 
including the MINC sYsti^m files for hack“UPS. The iJlJP comffiand prompts 
‘I'ou to put the volume to be duplicated in SYu: and the backup volume 
in SYl:. The DIJP command then copies the entire contents of the volume 
in SYO: to the volume in SYJ : * destro’vinp all of the previous contents 
of the volume in 8Y1:. MAKE CURE THAT YOU ARE NOT USING A VALID VOUJME 
WHICH YOU WANT TO KEEP, IN SYl: AS A BACKUP DISK. It is safe to use 
a new diskette in this dur»l icatin^ process. 

Tl'ie followiruH eis^ample shows the entire F>r'Ocedure for duplicatinp 
a volume. 


'.m lnt I II I V I I. i i‘i !*f 1 s » hi . i unN 

t v>ril i 

D 1 1 1*' I* \i I i t i!' ill n 1% I • i 'if 'I* w * 'if ''f *- 

rr*':n-v^.i<d uirth init j ul (Y irti- N)? Y ••• f>'tr rus-MJ d j sk€-i‘i*f 

M *' siii'Miirc-i i1 i 9 k t Ihif < 

Tvh»% riti‘ii) Yoluiiiiaf id" 

Typ^j* H'i'W rutirn*'r' riciiiifi'" 

J ri ;i t i ?i 1 i H t i 0 ri :L & i." o ni f 1 * t •** 5 i' o u 1 1 d OOCi H<ii. d b I o c h: s 


RUf-inv 

Vf=R):FY gih'l: 


< t VP'S t l‘i i t'» ( oirtfiVii f I t.i j I ( ) 


rrnii llh"frM,5i rii’i b'Ail IlilOi-k’B I'OIICiii 


OBlGlNftl- PA® ® 
OF POOR QUALITY 


fd-APY 
I'll IP 


('tYPP tl’KV C CMlillh.) rid ill) 

L'ii'.'ImI 1 vol'iiii'i to liHii' tj M p I i ti'K Ir w I'l ir'i hiYUs 
]’ I’l !i' t 'Y 1 I j ii'i t i. ?.i I :i ".'ti!i:l » C'TiiPtv vri’iUiii>;^ :i ii 5’iYJ » ? ai’’p "rou f'lf-ad'i’ (Y oi’ N)Y 

f".V1 volHifio id i‘5’! . , 

c;YJ C(iLiiri«>i’' ;U'.! (tl'iv”'r>* ’hiio im" or' mat:! on ai’<r' mhat 'vou p'ivp dur’inw 3M1) 

Do 'I’OM wari'l; to diipl i rfl p no l■‘hl?'^ vo luiii'5 (Y or' N)';-’ N 

rcc'~iri»i'o. 1 1 SYK>tpiii volmii'j' ii’i iriYO’i tirid thv?'ri pppr'?' RI". rUF'''Ni. 

HIND PAD 1 1". Vt .t 

H.)MC d:i. an :i, d<?rit;i, 'trirtp m^shsasi'S' on the tei'ivni na 1 scroon tlip fiarno uia''i’ 

'ri;.ii i,ip tl'ie pv^stem. It pr-ornp t.'? you 'l*or the date and tin'ieH 

Il'll'd'iRTAMT NCiTRi 

Move I" t-iYn:' CT RI /C uihjie ustina the pl IPI. TRATIv' t••ol'mll~l rn'u A l‘TKI _ 
t'l'pod ilur"in4' duplication oan ilors'tf'O'i' ilat.?i on the 'vource volume to PYus . 

[" ,i i' 1 1 c p lua i t- 1 1 "< r- rii IFi. I f: A’l'F i o I- :i ri 1 s h ri p t u r n o t f 't l‘i e M T NC: . 


T l*t '*? 1 

line 

*‘Y Di'iii'iiivin 

d 







V'liu oan u''’ 

e the 

D'lF'Y 

c 

riiTiiiiari d to tri 

a II f> 1 

a no 1: 

I'l e 1 

'• , iti P t 0 

liot 

^ f i 1 ' 


0 n a 

line pp 

i n t If 

1 ii e 

i 0 1 

.'•fii or the 

nCiPY 

0 oi’i'iiTian 

d i n 

5 


COPY 

I'i 

r’Oiri"t 1 1 O'-* 

p e u 1 1 

Cl - i* i 1 

es 

H e c 



whep 

W - 








r-pofii 

— .|4 

i 1 p a ^ 

i 

1 1 1 e r 

1 1 

a M' 

e r i f i ic ?i t 

:! ofi 




The 

d iv‘ t <1 

111 

t .lo 

v/i re 1 ^ 

«:YO 




. PA' 

'■| The 

n a n 1 e 

0 1* t h e 

1* :i 1 • 

1 1*1 — f 

:i 1 

e P e c 

1 ;5 

the f 

i 1 

C 1 '1* T t T L 

i I'l n 




1; I'l e 

i" 1*1 p'l' 


T 1 1 e 

d e 1* a 1 1 1 

I" i 




Til.' 

1 1 e i" 'i 

II 1 

t i* i 

1 e t'r'pe 

i 




.T.M- 

an! t 

1*1 >? 

'SO I'e 

I V. !-,Yn • 

1 




1 P- 

1 - r- i I'l 

t'- 

1 the 

■I* i 1 e I'l n 

th- 

The 

fo 

1 1 i.iuii iiof. 

ar -e 

ome 0 

f 

t ti e 

COPY c I'l'jjiTia ri 

It ,■ 

•»:iu 

Ill lint to 

POP'i" 

the n 

itlr- 

!i l-l 1 

e i-roin 'i' 

• 1-1 UP 

PYl: 

> 

u.'i^e orii'* c 

1 i* t h e 

i* 0 1 1 

ruiii ro. 

c oriiiiia n d r 

' 0 


Ulu 1 I. Ill I I '.*M» I I i •• 111',' » t'i'i :i in I i.i'ir i:i.ini(fi»uiii n 

i’:rir>’Y aVu i; TiM A . mP- fl Y 1 1 fiHA . BAg -‘: 

iti r* 

cripY riMi'-'i !“.vi;nMA 


10 . 


ORIGINAL PAGE IS 
OF POOR QUALITY, 


I'l" vi:n,i iiiiu'it t’O ifK'il' fj, bar*i:l oriF'^Y oi' thi?- TiMA f .1 h* on thi?.* line i^ni ni’ern tvi-'e! 
COPY ):iHA I.Pi 

vour DMA 1-ile i5 in SYO: , 

‘if YOU uifint to COPY ■ti text file other th'^n ci. ha.'Hic: file? tYPe the file 
lijith it-v file t‘i'’p<-f! (file type is specifieii ii/ith the l^ist three 
c hare.i:’ter5 fol lowed hv a perniod after the f i 1e~r»aiiie) 

COPY :-.Y.l :DMA.TXT LPi 


The m:SPI.AY.,..CLPAR Donimand 


To erase fi ararh displ-uved on the terri'iiiial scr-een? tvpe iri the 
f 0 1 1 0 w i n c 0 m rn a n li s 

RPADY 

nrSPl. AV.Cl PAR 


H 'C Ni”; Mi e r- V i c e I'l: e ri t e r 

For any service requested? provide our seriiiil #■ Nr"0?i3J4. 

ORi:: Field Service ( 40P)7'?:7“-CV?;00 Pxt. 2:“i:39 Ask for Sheri 

mini:*; Product- Services Center' ,1.~800--fiA4-40,1 3 

A s k 'i" 0 r I „ 0 T' r* i e F r i*' e d fi'i a n 


evi'-^' D’l'Tiaii'il I.: Med'iani cal Anal Y'i:er 


Pouter Switch 


Puiiiv^ 1 ' switch is the left topele ot the hacl.' of t'he DMA- Set ioeale 
at MP posit’ ion to turn poujer I’llM? “i.ri'l lea^'e it uN all tiCiie, 


C: o n i r o 1 s h ri d T ri d i c ci i' ci !'• s 


i'lame 

OSi';: . FRF.QI JFNi': Y ( c h e c k siij 1 1 c ti ) 
OSC. FI-s'FQUFNCY ( raripe suii tch ) 
CSC. AMPI TTllOF 

A/ 7 fiATM 


[>' i;i s J t :i Cl I’l 

Ni'iRMAl.. 

I DH 

0.0 rmn duri. ri'S driven arm centering 
0 . :? IV. in dill'' i I’l B ?•> a s s i v e ."i i’' rn a 1 i s i ri i n e r i i- 

0 ■/. ri u r i n a d r i v e n a r i ri r e ri t e r i n -a 
!‘i07. dui'ine passive arin al i amvierit 


MDDF. sUJitch 


MAN, AUTiN.. 

I i 1 1 r • i I'l « 1 level a i " rn 1 :i run e ri t .a n li 


n. 


% 

uM*im t " I . ■ I » 

* RUN (“Mpts-ri nitf'ntsi't r'urir-* 


;”! ) Up - V f • t '. t i 1*1 '? i"' r i*' < : % • 1 1 i r* *i? 


/ 


Ri^fHCivei i i liv-r’iiifil i, (ivp)'- Ii’i 
l;iPir;k 'i’l'itj; '!U, p, )■ ] ;^j,‘l)3 , 


I rifi* "iri n-'i tlii< ?iiiil piisHh'! fi*'i 


j ) I U-' r 5. til*?' )’■!'■ i vi?* n Afrn 

i i ) ti.'jiin 1; i I'lti . 1 . ;"i.ri,irip i f 

ijj / a 1 j inifin'U'i. CiV P'l 


ORIGINAL PAGE 18 
OF POOR QUALITY 


(••’t I I I IKv.S'v* r'OM 
I* i I'li l ‘i I’l 'iiik "* 1 i , 


1" j Tn".' ■( i'l t"‘v^v* 
Rt-il'pr 't'i 


i’''r'r,’ii;-pdiifi(itiv fl.i'fii* r* .I I’lC'd 

n M A Ci p t*- r A t i n m «. n • j • n 1 o r 


in tie]' riNA 

I'l t h p r* n P V*' !'• » i* i n p 


f« f' I'n” I.! 1 1 r*-. ' !n I. 


ii< * •:!' a * a » * * “«• •!{• •»• *«• -iif -i* 

r.;AI C:ll|.,AT:rnN!=: USl“i:i FOR DMA ANAl.-YSf.:: 


Tl'u^pft •■ipp IriiJo itU' i&Tua.'l'tori'? cnn I'u'V uspd l-nn tl’iP DMA atip’I ■ i’'? i <5 . 

iiAVP bwen u?.-irifi th-i!' o'ld of <shu?j t i ori5 in 1'hP DMA c-'.MPorii'iK^Mrf . R-^tui.I tf' 

I'l i.i i‘ A i n p i.i I' r ti ift i : a 1 1 : 1 1 1 a i' i o n u i, n a t I'l n p ijj 9 o t o i* *■' 1 1 a I’.’ i n 'T* '? 'till n p p d t o b p 

si r i f i iS d for conipscti hii 1 i. i*Y iui.th ruiponv rpsiuli'pK A1 tl'iouiih in th<K* DMA rooiii 

.1'^' 'Apatupr? r-iiri}:« lut-' k’lVfjp l■•f^oo^•d<r> of bofh ri-fpii 1 fjj ofi t:ai niS'd froi'fi old and rn”'it> 
ii orip, iiJvi oii'lY UM'< tl'K^ o'ld <?."=i Uvi, I' :i o 1 1 in our cMfr-<iint' DMA pr'i:.?.r.-imrriv^'rl minA. 

,.i ) cn d n M A l~ ■■n I “1 'i'i o 0 ^ ’ ( f 0 r r •=.' c i* a. I’l «o.i 1 a i”' '=.■ i. i a t i o n a ) 

I": M (D,'i a Fo*"*/:') / (P..19 » Vo a Dl ) 

L'ai-i d « V1. C / Ft ••■•'2 

p ss ( ( 4ii- TT •■"■.?' w K ) / ( ( ( I 72 ) ■I'D ) -‘-S ) ) ■«■ ( L7T ) *"'3 

l'j|*l s-s !'• SV 


i 10 

- ■ I'l f 1* F 0 1 O 

f Fi“'riris Ft a el Ft 

'jt m 

Fo 

;»i '|- 1“ »| 1 { (t* Pi j* 

*)•' of F'firU’iiiar' 

I'l (Hz 

) 

Vo 

■-= doiiipi. riiV 

i;'i f F 'i' 5i n d e 1 ' cl 

( MV ) 


Pi 

-•• value oh 

tai. ned froih 

tahl e 

( r 


•'! C f I’l 

n , p . 2 ) 7 1- 0 r 

0 F c i 

i la i: 


D 1 i, F 

J74 MV 



VI 

=- daiDPiriFi 




,.l 

ps- c*t *i_ 1*1 1 e a 

rm riioiviorit of 

; -i raKp 

'1' i a. 


C ”• fan d I'.o riP'f an f 

f Briitipip f r•o«■•iu<:■■n'^Y (Hr-') 

VJ -- •.■raiTlpla l|) id I’ I'l (iTliTl) 

1 , -- P 0 rri F 1 p 1 r I =1 f hi ( il i ivi ) 

T -= I I'l p I a f I'l i '* k’ I 'I p U fi I n ) 

D -• c ■) ai'fiF i iiri dip'tanca (rnin) 

F •-,= I e :< 1 1 r a 1 ifi o d u 1 1 1 

V 

h) Naui f'lldA [~«i ua t ‘i i‘i n p j (for roc'fariP.iu 1 ai*’ Pomrl pf> ) 


i 5 ' 


( 1 - ( i(i'''’2’"WO’''2 ) / ( uja'‘‘2-iiio'’’':.? ) ) i 

( fut 7 | ( V-Vo ) M. ) ! ( A'M-D’’-': ) ) ( 1 ?.•> ( 1 + < 5 ^ ) ) ) * 


I"'" ia :5 (I + 6 '') ^ O'* 

(r" M ?: a H*{T) -il* Oi" 

I; An ij « 4^^ T? ( V“Vo ) / ( ur^'*2-”U^y'’2 > 


ORIGINAL PAGE IS 
OF POOR QUALITY 


/A. 




..I - sinsle arm moni'rfrft of Inf/rtia (ke.mS) 
oj « 2i+ ^i-F u)h6rA& F « <?a.iTip1© f re^^iteriCY (Hk) 

uio w 2')f (7 *Fo u<herc- Fo -• santPip-f r-e^i' fre-pu^&ncv (Hz) 

WA •“ 'IT ixl'c^r-f- Fa « rii3i':J r-unni, ns fr''i«H.nsm:v (Hz) 

A " crosB-sect i on an*a Width Thi.”kneBS « W'i^T 

B = distance hetojeen anrn center - Lensth -f 2'S*C:l ampins ID i .stance 

a: 1 .. + 2 !H:I 

SI «; A m pie c r o s s ~ s e c t i o n r a d 1 u s o f s v r a t i o n 
== ( T h i c l< n e s s / 1 2 ) . 5 « ( T '"’2 / ). 2 ) •■'” . F. 

- p 0 i s s i‘.> n r a t i o 

C « tan d constant (same 0 calculated in old DMA equations) 
i'5 •'■ ~ s h e a r s t o r a s e m o d u 1 us 
G" » shear loss modulus 
F'' - Younr;t'‘'s st erase modulus 
E" ss Youn»"'s loss modulus 


The most recent DIMA program files are stored in the foil out ins volumes! 

1 ) DMA ri|J!i#i 4/1 (used for plotting mith old set of DMA equations) 

2) MINC riMA#.1.4 (used for plotting with new set of DMA equations) 

Please note! 

Use the volume labelled DMA OLD#), 4 until results with new DMA 
e =) u a t i 0 n s a r e ve r i f i e d . 

D oth volumes have the same program file riames a,s folloMis* , 

Related Programs for DMA Prosirammed Runs! 

DMA . BAS 

i:iMA2 

TPC 

DMA Paranieter File Printout Related Pr'OBrains : 

EXCHGE. BAS 
PARFIl.. DAS 

Related Prosirani.s for Terminal Display of DMA Data! 

CRT . BAS 
CRTl 

Pr’OPranis for IjMA l,!a,t'a Plots! 

PL.QT . BAS 
PUTH 
PLQT2 
PUrjTS 
PLOT 4 
PLOTF 
pu:nv:. 

PI DT7 


r^e 1 ate d 


• Tina 'I CfruF'&r''!it ur«f St-iiVui' 

STATUS. BAtS 

Pr'CSfam for Vi*uJ Oraphs of DMA Data* 

1 

VDPl.tDT. BAS 

Profjtram for Writinfii Ui©ui Oraph Sbaractors* 
VGCHAR. BAS 

Related Pi'Oflraws for DMA F^ooro Temperature Runs* 

DMART .BAS 
DNARTl. 

Cal ciJl ational Proisram.'?* 

WTIj:.iSS. BAS “ % Wt. Lobs 
AVERAG.BAS - Avera^^e Modulus 

DMA Room Temperature Data File Entry Pros ram* 
RTD . BAS 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ii. 


i:iM A R 0 0 m T e mP e r' a t u re Data File b 0 u t p u t F-V- o p r a m s : 

RTDFIL.BAS Ro5enbers‘"s asins samples data 

starting i/2S.'Sl 

RTDI.ST.BAS Rosenbers. Cilmee and Hsu-'s asins samples 

data start ins 12/2S/SU AND 4/30/S2 

Program for DMA Room Teifiperature Data Plots* 

DAT API... BAS 


^i• rr -S- # -tHS- -If •){ 

PROCRDURFS FOR Dt'IA ROOtl TEMPERATURE RUNS 

-a- ■>(• ^t’ 'K -il 'If -il' # <(■ 4<- -S- •«• ii' '{I' “!<• -If “fr ■W ■if ifr •«• if H' if iHfU’if if if’ifif ■«' 


I'Jote* Power 
.■eater. Tl'ie main 


s ijj i t It 1*1 i n e a c h iTia it h i n e is a 1 ii i y s 
p o u) e r -s u/ i t c h c o n 1 1” o 1 s power* f o r * 


left DM ex'cept 
51 1 1 i nsti’Uinents . 


i n 


i 1 1*1 i t i a 1 P r e p a r a 1 1 o n * 

^ \'emove .aoins' samples from oven and cool. 

Weigh each pan with samples in it. 

Measuf'e the tiiidth and thickness ot each sample. 

2) MtMC Start-Up 


. Turn main power switch on. 

. MINC will display an identifyinp mes.sage on the terminal screen 


A red .n.fk vc'U t« th« daU. ORiQlNAt PAGE 14 , 

Tvpft th* do.te iri th« f oil o wins' format! OF POOR QUALITY 
d d -“ffimm- V V < r r s s RETMRN> 
for owamrlfi'i 

.l2-MAY-e2 <RETURN> 

f Nrxt» (i)’NC! a$ks vou for the c.orrefct tin’i'© of the dav. Tvi»e the time 
in 24 -hotir format as follows! 

hhimmiss <R 1 -.TIJRM> 

You •;an omit the st 5 -con»^s if vou wish, 
for example! 

.1 »;• • hi**j 

, After about i !5 seconds* MJNO displays the message RRAHY on the 
screen, indicatini? that it is ready to run programs, perform 
calculations or collect data.. 


3) Start DMA Run 

. Set the CAPS l-OCK key so that all letters typed are in hip letters. 
, You can now type: 

RUN riMART 

riMART is a prosram written’ for DMA room temperature runs. 

4) Remove the thermal cover hv loosenina the thumhscreois and pushina back 
the flanse clamps. 


fo ) Procedures for running the DMART program 

Input information as asked and follow through the following steps: 
(Remember to terminate votJr information input with the FJRTURN key. 

r yypinsi errors must be corrected before pressiriP the RETURN key. Use the 
..El.ETE key for this purpose. > 


Terminal Display 


Cl per a. t o r‘'& r* e s p o n s e 


8AMPLEC 


RUN #7 


OPERATOR? 


Type in sample name. <RETURN> 
e.p. BENZYL 

Type in sample run #. <RETURN> 
Ma >t, i rn u m o f 6 h a r- a c t e r s 1 o n s . 
e.p. ' R.IOA or- R7E 

jvpe VO u r initials. <RETURN> 


TYPE OF SAMPLE! (1) RECTANOUL AR. 
{■?,) SPRING, 0> OTHER? 

WIDTH? 


THICKNESS? 


A series of numbers is nouj 
be ins scrolled up continuously 
on the terminal screen. 


Type 1. <RETI.IRN> 

S a in p 1 e s a r e u s u a 1 1 v r e c t a n 9 u 1 a r . 

Type width measured in mm. <RETURN> 

Tv p e 1: 1‘i i c n e s s me a s u r e d i n mm . -CRETURN 

Make sure that the MODE control is 
s e t a t MAN . AL. I ON position. 

If the sample is the very FIRST ONE. 
c e n 1: e r t h e d riven a r m a s f o 1 1 o w s 
(Refer to fifiture 3-2>. NO SAMPLE 
is mounted at this point. You 
0 n 1 y nee d t d ci t h i s o n c e a da v > 
Skip driven arm center inp for the 

p r. 4- C f K .-r p ,'i m P 1 e 'i . 






k • 


4 


( 


ORIGINAL PAGE IS 
OF POOR QUALITY 


tn« nrivi&n Nfm it 

, WithC'Ut ftnv htf-ini? mfiunt^-al 

»«t f/»r., iuT»i«Htud* At O.OOinm. 

Turn th* knob All thA uiav to vour 

1 t, 

. S^Eft A/Z Cl A in to oy.. 

Turn thA knob All ttn» wav to l*ft 
. Switch th« l.f:FT tofff'l* At th4f 
back 0 ^ DMA DOWN. 

. l„oo 5 i«Ti tho drivAfi arm hold-down 
scr‘?w and alowlv turn tho 2 »ro 
adjust cam until thft fipurds 
di9f»lav<»d on scroAn is within 
+ or - 3mm of 0. 

. Tisjhtisin th* hold-down scrow. 

. Flip th* LFFT tofifU at back UP. 

Mount the saifipl<?t (Sap flsuro 3-&> 

L. 0 0 sen s a m pie clam p scr«U(s. 

. tns^rrt th<> sample in tha samp la 
clamps with tha sampla bain» 
cantarad within th« clamps and 
p^ppondicul ar to tha arms. 

. Tifht^n th« sampU clamp scrows. 

. Locate the sample thermocouple 
as close to the sample as 
possible without inte'rferins 
with the yibratins arms. 

,For every sample including the first 
one in the davt perform manual 
alignment of the passive arm as 
folloMJS* (See figure 3-10) 


. Passive Arm Alisriment i 
, Switch I..EFT toggle at back DOWN. 

. Set osc. amplitude to .20mm. 

Turn knob clockwise till a 2 
appeared in top slot aliened with 
0 at bottom scale. 

. Set A/Z Gain at t"Oy.. half wav 
•c 1 ockwi se • 

. l,oosen the passive arm hold-down 
scr-eu/. 

. Roto.te the pivot block cam until 
figures displayed on screen are 
with! HP + or - 3mm or 0. 

. Tighten the hold-doojn screw. 

. Switch LEFT topple at back UP. 

Hit '’S'” on terminal keyboard to stop 
t he n umbe r sc r o 1 1 i rtP . 

LENGTH? Measure Tenth between sample clamps in 

mm. Add 4-.35mn'i to 'v‘our read ins . 
This pives you the correct length. 
Type leripth in mm. <RETURN> 


SAMPLE TYPE (1) RES.IN, (2) RUBBER? 


Type 1. <RETURM> 

LI s I.) a 1 1 ••i" t h e s a m f* 1 e 


3. s r- e 5 3. n . 


A/ 7 GAIN'-' 


Type 50. •'’RFTHRM> 




• rnui" i' 

‘ DO SOU WISH TO CHANGE ANY 
PARAMRTI^R? 

i 


AlUrtSfr a i'*w S'icori'is* valmss 
0 1- i:l i f f e r « n t tri o d u H * r v'i- •=) '.u?* c v » 

lirViTiHlnJii? tornf»*rai*ijr 4 *i: 

ar* disFiav^d on toriTtinal 
scnofon. 
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:?AMPLK‘? 


I 

IVHv li’M vKl Tl IKN.-' 

TvFi» '‘Y'* U* YOU hav<> maiL^ a 

Typo •'N*' or Juist' a RFTURN no chanwo 
iji iro b<» madO'i. 

<RETURN> 

Now 5'’,t MODE to RUN pofritlon. 

Wacch ttrrMS chansti?. WtM'Tn it rt^achfts 
.3 miri» hit "3" and tht&n tho NO 
SCROLL k^v to tofominatfif nun and 
stop scnofifri scnol I inw. 

Now » n 0 c 0 n d F 1 <?xu n a I Mo d u 1 u s » 

Slu^an Stona»<s/ and Loss Moduli* 
FI'^Kunal Stonasus and Loss Moduli* 
Fnp«iuoncv and Damping. 

Hit tho NO SCROLL kov a^ain and 
sot MOriF to MAN. ALIGN position. 
iJnscrow the sample clamp screws and 
remove sample. 

Mount a new sample and continue the 
room temperature runs as above. 

To terminate the experiment » press 
the CTRI.. and C kevs together. 

READY appears when program is 
terminated. 

Y 0 u can ' r ■ u n s o n i e o t h e r p r o prams if 
’.-•ou like? Just sav RUN pro«j ram-name. 
In pi a c e o t p r- o p r a m - n a m e t v p e n a m e 
ot the program you want to run. 
e . P . RUN AVERAG t o r ca 1 c u 1 a t i ns 
average modulus. 

RUN WTLPRS tor cal culatinp */. wt. 

I 0 s s . 


^ t ^ •> - 5 <- 4 ^ ■»• it # it ii- ■SI' 

# PRPCEnURfrS FOR DMA PROGRAMNFn RUNS 


1 ) HTNC Start-I.lp 


Skip this proi; 
Re ter to M,tNC 
TlfMPFRATURF 


led lire it the sYstem is alrea.d'i' on» 
8 1 a, r I; - 1 .1 F-' s e c t i r,'' i‘t > i n d e i" t‘ F'^ ft. i”. f '.i I J R I ^ 8 
RUNS it "I'ou need Lo i'lirri on the «>“ 


FDR DMA RfiiPM 
stem. 


::) star t DMA Run 


V. 


Set the CAPS I DC Is key tor 
P i‘- 0 a r- am w r i 1 1 e n t o i‘‘ t h i s 
Type: RUN DMA 


t ’ i' p i, n B ill b i H 1 e t i' e r - r ? . 
experiment is nameij Dt'lA.BAG. 


':!) Turn heater power ON and r<F8ET it. 
R e move I* 1 1 e r * m 1 c o v e r ■ 


1..^ i 


4) 


Pri'’ii! ed I ( res t or* ruru'iin*^ the I'll'iA pro^-'^ram 


I 


T fTti i flH 1 1 i 3 H F 1 H 'i' 




/r. 


I 

I*:? Rnti^ir* ni-iiTH^ uiri tirtHi 

Wr‘ii« uili4i/l: Kinnl i’»f* it in» J»trn*l/ 

■ tir* lijith tt» to #M 

^*-.81. i-o'SMAi FiHiriP 
or- BFM7YI 


KUN 


ir> 


OBiaiNAL ® 
OF POOR QUALITY 


Fnti^r n^v-t niimb'^fi’- in f i&«-3iu!sini':i^ 

-rtS'S'i i 1 ^1 fi If in i* h f 1 •• f I » n n I- « 

Whivn tl’M'f »snirtf n3= inahf n in ) i*i run 

mnrf tbcjn nrirf» kffF'» thf R«fnf run il 
3 =nr it bi.it a ssiH'fiw A» B» nr 0» 
ftc. tn thf nuiTihfr» 

(S.iii. You run tvimiiif 3 tirrifs. 

Ynur 1st run haf a run H IPO. 

2nd run has IPOA. 

3rd run has IPCiB. 

Rnnnrd tull naifh'? an>:! .id nf th<? ? amp If 
tf.stfd with thf current run #. 


OPERATOR? 


(SUpuf 'h 

D ip. /4-/^ 


c 


DO YOU W:i'3H TO CHANOE ANY 
PARAMETER? 

fFMPERATURE PROORAM - I..EO MUMPER . 
(.t) ISOTHERMAL. (?) I.. I NEAR. 

(3) END OF PROORAM? 


I SOTHERM AL TEMPERATURE? 


Fnr all aufstinns askfd from OPERATOR 
tin rio YOU NISH to ohanoe any 

P ARAME tF f\‘ . 3- 0 1 1 n hi t h r n u<9 h t F Tf 
d f s r r i p 1 1 o n c* 1' t li i s s f c t i o n i u t ii * 
PROOEnURES FOR DtIA ROOM TEMRERAtiTRE 
RUNS. 


Pflfct J. if- vciu dc< an isothf rnvil run. 

2 tiihfo vnu do a linear run. 

3 to terminate the run. 

Y o M I'l a S' e s e 1 e n t e d .1. f r o m a, b o s/ e . 

Enter the isothermal temperature at 
u l‘i i r. |-i V 0 u 1 i k e t o rn a i n t a i n y o u r r u n , 
T h e t e m f e r - a, t u r* e r* a n f e a 1 1 o u i a h 1 e i s 
“1000 to 49?C;. 


'I ME AT UHiOT.tMEi: (.IN MIN)? 


Y 0 1 i h a V e s c? 1 e c t i-f d 1 t r o m a h* s' e » 

R ri ter h o ii» ) ci n s (in m i n u t e s > "i' o si 1 i k e 
to do the i.so thermal run. 


PROORAt'l RATE? 


You has'e relented 2 l"rom abci'/e. 
Enter .fi 

The re c otiiiTie ri de d heatann ra.te i.s 
5’5 ijeHU''ee'5 per ii'iinsite. 


FINAL TEMPERATI,.IRr-:‘> 




Jl. 


F 0 r a, I i, n e a r r i j n » s e 1 e c t t ti e t i i*i a I 
tv'’''nip'erai‘ure ''t'OM u'arit ti^ |••ea.l■f■u 

T 1*1 e 1 rn f-» e r a 1 1 1 r e r a n e a 1 1 o iiJ a h 1 e i .s 
“11000 to 4990. 

Normal 1v for vonr first run for the 
sample, selent t\na.l temp at 
Fnter 300. 

If Your first run of the sample does 
n 0 1 s h I’l 1)3 a p 1 a, s s - 1 r a, n s i t i o n 
tempera ture . you need to do a ?nd 
r 1 1 n 0 n the same sample. 

For a second run of the sample, select 
final t a in p e r a t u r e at 4300 . 


ORIGINAL PAGE IS 
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Fnt#r* ii;urri^nt sanTiFl^f. 

Tvp'* i’*ii r /■••.fii i JTirn*! 

Tf vi^nr run p««rhni1 th**- fiI'I 

iiriH vi'tii pi’nrt'frr** a ftFrnru^l run 

iiiB t*i'j viiij n‘S«%'1 

th<» Rnmplf' ftmiin 1*o ronm t^rriFf'nal'Mr^'i 
VtMj ffiav »ta.rt at i30C nr fo. 

PuFh th@ ON I INF button in th^ Hn^fr 
printer. It Fap«%r is not all^n^d 
to top of pa^Eiei rftfffp to th# l..in« 
Printer #<?u:ti«>n in this inanual and 
r*ffP<st th4* papftr* position. 

Fnt»r Y nr N. 

Put tlie thpr-mnl c-ow'T' hack on. int^cur*'?' 
tbo n-rin«j in its wroovtif. Ti'ohten 
th«- thurrihficrM*<iiif. , 

S»>>t MfiniP »t RUN position. 

Tu rn on 1 i ■* d n i t r-ofn&n . 

C.|"ui»ck tl'H% n.itro??«»n floii) rato? iriainto-in 
rato at 6 'l/min. Ho not turn tha 
black valM6 at ttHi back of tli«i HiMA? 
this u»av rou ran maintain a constant 
flow continuously. 

rn oso bo3-<. 


Tho Hn(?f printi^r outputs ih^ HMA 
paraniotor file for the currs^rit 
‘■“.I'iinp 1 e i,eil . 

Tie t a I* 0 1 1 e c t e d f r o nit i' h e DMA 
on the fre^ujency o.nd dainpiriP 
Cl r-e d :i s p 1 a're i.i i ft a ?i r a i« h o n 
the terinioHl screen. 

MAX. H£=AT 


C.i'*ii'il,, C NC< 



Take note of the controlled temp, and 
s am p 1 e t e m p . d i s p 1 >ir e d a t !;• o 1 1 o in t:* f 
prarh. 

S a f 1 1 p 1 e i P h e i n s'> o v e r heat e d » i?; ample 
t e m p e r a t u r e is m 1 1 c h h i s» In e r t h a. n t h a t 
of the controlled or set temp. 

Set tempe rat tire or controlled temp is 
1 0 0 1 1 i ?i I't f 0 r the s Ci rn f • 1 e 5 the s a rn p 1 e 
cannot ratch up mith the set temp. 

Either mavi match the terriPerature 
d i f i“ e r n e l;i e t m e e n t h e c o n t r o 1 1 e li 
a, n d s a m pie tern pe r a t u r e s . .T f t h e 
differ e n c e i s a b o v e i 00 a n d t h e 
CCiNTROU.PD preen Hsht never pets 
turned on for a fern ininutes» you 
c a n d 0 t h f o 1 1 o min ?« s 

Lift the lid up on Mil NO. 

Slinhtly Jipale the 1 ah module 
MNCAO by the handle. 

Tf this doe&n*'t help? terminate 
the program by hittins '’S'’. 


RUN CUhPI .El’ED 




Wftteh thw ff#Mutncv cur-v* on »r»ph. 

IP it ilnof*.* cl os# to th# hsif« lin#» 
iinound 55.0 H?» ind th# dArrtf>inti 
^Iso »irof##d» t#nmlniAt* th« FnoiTAfft 
bY hittinn "S" to p*p«>v«>nt 
fTi#ltin«f OP diicoffiposinf . 

It indic^atos that th# pun is 

t#pniinat#d nonniallv op is disconti- 
mni'it 

Dool down to a d#fip#d t«ifip*patup# 
b#Pop# YOU do a. pun asain on th# 

SaiTl« SRfftPl #. 

You may pun th# STATU?; ppospom to 
s## how anpooriiblo th# control I «d and 
satnf‘1# t#niP#patup*B ?vp#» Th#n start 
anothop run M/h^n coolod down. 


Rntor inPormati on Prow th# pp#vi,ous 
DMA papaiTi#t#p Pil# Pop voup r#p#at#d 
puns. 


^ J-jiTATUS PRDC'RAN # 

-I HKI- «► «• 7^ # ^ f 4^ ■«• # * 


Th# S'IY-4'IUS ppofiipam d^spUi/vs 
To fiin Ml# ii»i‘'0»3r*riifi» tYi»#s 


ill# t#rriP#i-o till*# i‘.i‘.-i,l US 01* i'lio n.inii-U''., 


I^■l IN STATIJf-: 

*1 0 t# I 'iiui ria t # i; it 1 ppoffip'inn hit 


•i- V..;. >. .f.!:. . ■ r.- ;!• 

’-1 riMA PI I't’i “ 

*i4* 'Vli’ 4 i* *^'.'** »*■ ^ 


Viiij Hint, i‘ iHi'i t’l >‘ I'l 1* liiHii i hi' B 1 ?i I >1 fit 3. i i 0 1 1 'TO * 

•,oiii‘ |•lln. Puo tl'i'' rPT ppnqpaifi l^lh^^*il .nioiU'^ von t,:. *• 

f ■ , j A, (, 1,1 1 1 t h'^ npfiH'iijr, uliii o»' liNi'i Jiri fioi t, ij 

t i I* i *‘U f'.P’*i 1'iio c o o p I'l i n# !* I* ■' O'i ■*> i^oiri lf. 


lii'o if i "in/ 

.•*; 'I f» i* n no'inb o|J 
I n Y* f.viii in vmir 


'i i'r'v PI iM ri7'V 


r,i 


r uaki:m-!| 


fii f 1 “tT 


i , 


•’.iii'iPi r- rriipPivA fillip 

Tf..iY fiFI Ti'5 


iTlpfi r ; 


Flit..' I- I ■tin il 


A. DAMPING CV) 

‘ 5.‘ FPRQURMCY (Hz) 

. A. fiAHPLG TPMrFRATURF <V) 
7. RL.APJ5F TXMF. (MtM) 

. 8 , I CiiTi rnm rMTNn 

*, MCI PLOT 

JO. I OCOO <TAN ni-LTA) 
X-A:<I:5? 
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Fnti'ir’ t 


21 . 


V-AXIS? 


Pntfr* 2 


V-'-AXtO? 


Fnt»>r 9 if you J*o a f^l!. 


lIPPPR LIMIT FOR X-AXIS? 
l.CiHF.n LIMIT FOR X-AXIS? 

UPPfrR LIMIT FOR Y-AXIS? 

LOWER I..IMTT FOR Y-AXIS? 

UPPER LIMIT FOR Y-'-AXIS? 

LOWER LIMIT FOR Y''-AXIS? 

SELECT START TEMPERATURE (DEO O? 

INVALID TEMPERATURE 


DO YOU WISH TO CHANGE ANY 
PARAMETER? 


FnU-r- .^00 
Enh^r* “100 

» 

Erit^f .4 
E Titter* 0 

IT rnJio&en Tor S» ModuluT» i&riT^r ?0 
Enti-nr 0 

Bnt«fr 0 Tor Tir»t point* of data. 
OthoriuirfiOf ^fnti'ir a dts.ir^i’d tomp. 

t 

It Indicates vou hav«- a 

s.to.rtins t«mp th« protram do*!?? not 
racoanlz^j. 

Re-.5oU/ct a ri’>aRono.bl s-tartinp temp. 
Y or N 


NINO displays the praph on screen. 


IDO YOU WANT TD MEASURE A VALUE 
FROM THE GRAPH? 

MOVE BRAND TO POINT OF INTEREST 
AND HIT RETURN 


Ansiiier V or N. IT vou uiant to read 
a point, answer u/ith Y. 

Use arrow indicator buttons to move 
marker to the peak center. 


DO YOU WANT ANOTHER POINT? Answer Y or N. 

DO YOU WANT TO PLOT MORE DATA Ansuier Y or'N. 

FROM THIS RUN? 

DO YOU WANT A HARD C'DPY ON THE Answer Y. 

Re Ter to the PLOTTER PAPER LOADING 
AND UNLOADING section. 

Loa.d paper to plotter. 

Select 1 IT a standard plot is desired 
Standard plot has the following! 
X-axis Sample Temp -100 to 5000 

Y-axis Tan Delta 0 to .4 

Y'''-a5ds t'odulus <GPa) 0 to 50 


THE TYPE OF PI..OT IS - 

(1) STANDARD PROG. RUN, 

(2) XS'CiTHERNAL RUN, 

(S) PARA. FROM FILE, 

(4V NriNSTANriAlvn PLOT 


ORIGINAL PAGE tS 
OF POOR QUALITY 


"TARTtNn TKhPKRATURR (nPO C.) 


A X • 

' I « • * I 1 I > U 1 I 1 1 •• 1 1 . 1 1 ‘ I I I >1 1 • 1 * • * I 

Siple-ri 01 - lof< f 9 Qi»«r. 

ami th^sfir liiTiit*. 

As^k For wrid if rlotttd on hUnIc 
rar^r. l parisr ami Orarh i*®(»«r 

ilon'^t* ptricJn. 

Knt*r 0 for Fir^i* data point. 


Th\» f'loit'isr houi Rtari'& ploVtinn 
.vu tornaMral Iy ai? rrokiranunoifd. 

C'l t h <?• )•■ t I’l a n 1 0 a • 1 1 ii r p o, rr r> o. t t h p 
lm>^ssiinrt.ino» you rlorr’t ho.v<% to 
utoi r*Y ;.i hiiM.it tou'^hinfit onv oth\*'r 
b I i 1 1 t!i n « 0 n r 1 o 1 1 w r . 


pn YUU WANT Tiri PI CiT MCiRR DATA Typ^ Y or N. 

FRiM'l TH'tS RUN? 


Y DMA PLDT)=! WtTIIDUT llNmAl, PLCiTTTNM AN CRT 

■P # # Hi- # *!(• # “Ii- ii # # # 'IKf # # #ip # ir if- w ii" ii" ii" ir ir w ir ir ii- ir ^ ir iY 

Thi'; F'l.CT.BAS pro'mmri plots out data on the ’Plotter without First «Jo,ino 
,f4 lifih tho I’RT.DAP; pro tiro in. Tn.Stitrt tho do/ta disk^fttr uiliich has tb* data 
FoV tl'Mj sainplo YOU wairtK Ch«ok with DIR SYts coififnand to iF thv^ dosim^d 

dal ‘0 are storpd in th^* d.isk^;ttp. IF vour data. v'‘t.;ists in SY.1 s disK\*itt*» 
l*Yp\i RUN Pl.CiTt and provide appropriate i nFormati on when asked. 

Tlu‘* PI C'l T rropram pi’OiiiPts you For tlie Fonowiiin inForiiiot ioru 

RUN Ih--’ 

TH*-“ TYPr CiP PI i“iT r?-. “ (J) RTANnARP PRCiG, RUNi C:?) HrilTrHIrRNAL RUN, 

(3) PARA, FROM Ftl.F, (4) NONOVANnARD PI. liT'“' 

Usual Iy .selections are made on 1, or 4, somei irnes ?, 

Pt.irMjard Plots have the l■o11owirl‘a a^^es and l.imits: 



Oamr-Oe Temi-'*rature (Depi C) 

Fro Hi 

~10fi io 

FiCiO 


Tan Delta, 

Fri'uvi 

0 to 

,4 

Y’'“‘Cl>i J s 

Modul us (GPa) 

From 

Cl to 

i'lO 


T F '.-elettt'Lon oF above is U then! 

OTARTl NO Tf-MPPi^ATURF"^ 

V F s e 1 e I; i o fi i -s , t h e n ! 

WHAT TH TMF I OOTI IFRMAl.. TPMPFRATURr nH-O 0)? 

CHAI.I. I PLOT A ORTH (Y OR N)'? 

3 i' Pel Cm” t i Cl n j .s 4-> tliori! 

TYPF OP OHART PAFfTR: nUPONT ( J), FI ANK PAPFR Cl) i ORAPH PAPfIR (3), 
I. no ORAPH PAPFR (4)‘-‘ 

Wc- itorriiall’v use blank ho per for the DMA Plot.s, 

Fop paper io used when you I Use to reveal a small peak. 


MFl FOT 'IHF VARlAFil Ffi TO PI DT 


I 


■OAHPI F TFMPPRATUPF (I'lFO 0) 


r. 

•“i 


li'iN Ijl'i IH 

II .us ( upa ) 

4, CiAMPINHi (V) 

Fi. FRPinUPNCY <H?) 

NO PI. .or 

7, PI APSI-n TIMP (MJ:N) 

0 . re HP (HIN> <LOG PI. . 0 T) 
9. TAN nPI..TA (1.00 PI .01% : 
10. TAN DPI..TA (LOG PLOT> : 
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AJ 


OYCL P0> 
CiYCl.KS ) 


X-AXIS? 

Y-AXTiV? 

Y-'-AXI0? 


UPPPR UNIT FOR X-AXIS 


I {• 


.OWPR L.THIT FOR X-AXI8 




Ul'T'FR LIMIT FOR Y-AXIS? 
LONRR LIMIT FOR Y-AXIS? 
UPPPR I INIT FOR Y-'-AXISi!? 
I OWFR l.TMrr FOR Y'-’-AXIS? 


I T- r 0 t.i h in, V ^=* s e 1 e c t ■f* d T o r i* I ( i b 5i k i s . 


STARTING TFMPFRATURF (TiFO O? 

INVAI ID TFMPFRATURF. I-f ‘v'C/u have inp»ut a teiviH not recoani :/ahl e 


DO YOU WANT A ORTD? 

):iO YOU WISH TO CHANC'iF ANY PARAMFTFRS? 

TURN ON PLOTTER AND LOAD PAPER THAN PUSH RFTURN. 
( DO YOU WANT TO P1..0T NORF DATA FROM THIS RI.;.N? 


-a- DMA ROOM TF.MPFRATURE CAUGULATI DNS 


Aver a h e M >:< d i.i T i.i b C a 1 c u 1 a t i o r i .‘j s 


READY 

RUN AYERAG 


4 OF i-.AMPL.es 


Enter 4 of sarripleB you want to 
r a 1 1 ™. I j I a t e t li e m o d ( 1 1 1 1 <=; H o r . 
i, ,e. thv? # of sari'iple.^ you have for 


0 r !o . 


TI-IE MODUL.IJS OF THE SAMPLE 
AVERAGE VALUE OF THF NODI. II US 


a run S 
E n t r I fi o d u 1 1 1 .5 i- o r e a c h b ample. 


D i s F> 1 a ’V B t h e a v e r a fi e r n o d 1 . 1 ’h. i f . 
Record the avera<=?e in lab hook. 


4 OF SAMPLES 


Repeat for next sampler or 
tYPe (!;DNTROL C to terminate 
cal c til at :i. on? . 


Percent Wet<=^ht l,o‘><? 1 c u 1 a t i o n b : 


RFADY 


om\rni 

OF POOR QVJAUTY 


V 

ii:UN U 1 1 . 1 1 :/ ;. 


HOW I'lAWY 


iriAMPLIt’S? 


PAN WEIGHT? 

INITIAl. WE- 1 GUT? 

NEW WEIGHT? 

A »»<v r c e n t t . 1 s 5 is d i r? p 1 a v* d . 
NEW WItTGE-IT? 




Ent«T' # op % wt. losptss vou want to 
calculate for a jsairiplei 

Tvp^& sampl<if pan w^jipht. 

Typp ‘sample- initial uieriaht with pan 
be fora asina. 

Tvpa a naw waisht for tha sama sampla. 


Type anothar naui inaipht for thvir sama 
samp 1 a . 


HOW HANY 


SAMPLES? 


0 0 n t i n u a a 1 c u 1 a t i o n s f o r a n o t E'l a r 
samp I a o r t a r m i n a t a i*i i t h a CONTROL 

Lp • 


DMA ROOM TEMPERATURE DATA ENTRY * 


Wa h a va c o 1 1 a c. tad t h a 
tiuo diskattas! 


follOMtinp r-oom tamparatura DMA data on tha 


D i B t-: a 1 1 a I d s 


DMA 1177 


DMA Data 

Rosanbars''' s aaina samples starting 


DMA iM, U 


Rosa nb ara 
s^imp 'i as 


0 j, 1 o)a a » 
start i ns 


and Hsm'''s a«?insi 
12/2S/S1 8< 4/30/S2 


Rosanharg s 

aping sarnplas 

starting 1/23/31, 

- 

Coda # 

Run 

Fila Namas 

SariiPla Namas 

.1 

,1 ? c'l"-' 

PAN26 

p h 0 s p l‘i 0 r Y lata d b i s 
mal aimida 


2 , 2 1 

PAN7 

MXG 6070 

*1* 

Vp' 

3 1 !<'! 4' 

NASAB 

H i t c 0 “ a p 0 :*c V 

4 

4,2!o 

P8PM 

PSP 60S4M 

5 

tr .-;r7 
'.i 7 / 

NASAC 

B1 smal a liiti da B 

k 

/•j j 30 

PANS 

NASA #100/:.D Bansvl 

7 

7,29 

PAN IB 

p o 1 Y p h a n V 1 s u 1 f o n a 


'*:! t 

PANIC 

p 0 1 Y a t h a r s 1 J 1 f o n a 

9 

9 

li»*C*0 o 

c» 

PSF' KS3S 

in 

1 0 » 22 

7WG30 

tr.)7. ATBN 
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< i. 

i ) 


/ J 

Ur wwr— 

f 

h »-» 

X9.7 7.B 


PSP 

PSP 

IS 

1S»20 


EX3r:46 

Eiberite HMF 330 B/34 

14 

,14 


PAN4 

9 34 F i b e r ,i 1: e E i» o v 

IS 

15 


rrPDM 

FPon 828 

1/:. 

16 


MY720S 

MY720 

17 

101 


ATBN 

MY720 +• 27. ATBN 

1.0 

103 


MY720 

MY720 OniS 

1 9 

104 


PSIPP 

PSP 

7.0 

1 06 


M751 

M751 

91 

1 OS 


H795 

H795 

7iv*; 

1 1 1. 


DGBPF 

DGBPF-TMB 

Rosenherp » 

Gil wee and 

Hsu'‘‘s ' 

apiriP samples starting 12/28/82 S< 4/30/82 

Sample Ids 

/Run # 

File Names 

Sample Names 

R~1 


EPOXYB 


Pan #1 Fpoxv Hitco #7-9 





NASA # 102 IB 

R-2 


BENZYL 


F‘a n # 1"' B e n ji v 1 

R-3 


PSP 


PSP 6024M/W133 

R“4 


IMIDFS 


P a n tt 7 P 0 1 i m i d e Ce 1 i o n 6000 / 





V378A Hitco #8-9 

R-3 


EPOXYO 


Pan #1 Epoxy Hitco #7-9 





NASA # 102JD 

R-6 


i:M:(r:iE6 


Pan #7 Polv’imide Cel ion 6000/ 





•v'378A Hitco #6-J 

R-7 


XYUriK 


Pan #5 Xvlok 210 

r<:-a 


H795 


’Pan #8 Cel ion 6000/H795 BM)' 

R-9 


934 


Epoxy Cel ion 6000/934 

R-ID 


5208 


5208/133 8 Harness Satin 

R-U 


AR9S 


AR-98 BT 

R-12 


CTRNIO 


AR-10.1 107 CTBN 

R-,tS 


CTBN2 


AR-ll. 1 27. CTBN 

lose r t t h e 

appr opr ia ti 

=; d a t a 

d i s k e 1 1 e 

in drive 1 and enter the 

r. t e d r Cl 0 m 

teifiPerature 

data froiTi the 

lab book to the diskette. 




REAHY 
RUN RTFl 


SAMPLE NAME? 

SAMPI E AG tMG T)”’MF-’‘ERATI.1RE? 
NFW PIIJF? 

TYPE rN TCI TERMINATE 
YOU TNPUT. 


Ref^iT the 1 i t i n ?,! ci,b<we7 tvF'’e the F.'ile Narrio 
ot th<5 sample tor fijhich voii loi sh bo 
t.i p <ri a t e t h e d a t ?i. c o 1 1 e c t e rl „ 


e - . 

BE 

N7.YI,. 





Type 

177 or 


1 

00 



T‘v' PC-' 

Y 

i f Y 

0 u 

a f'"? 

c. P' e 

a. t i I'l B 


M 

i f V 

ou 

a. r e 

II pel 

at i nfji 

Thi s 

i s 

a n 

i n 

,s tri.n: 

: t i Cl 

r, f Cl r- 


data input- 


i;i, ri e 111 cl a. t ci +■ 3 1 *■' - 
the data- 


terrni rn'i t i np ■•I'our' 


•oECORn # 


TTME (riAYS)"> 


Tells YOU NINO :i s r-eaclv to accept netu cl at a 
i I’l t h e 1- i I o t)i i t h t bi e a t vo n t i I e - n am e 
u n d e r t bi i s si i ve n r e c o r cl il- . 

If the Rerrrd tt sl'ioujn above ts 
f'li.irriher of days of apiriP for the 
voiir data set. 


e I’l, t e r t h «5 
sample for 
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/ 


th\*> R^-^corni nurnftvvp oth<.vr* than li 26 . 

voM iTiav type 4^. Thi^? will #iiabla vnu to 
a list ot all your data entarad previously. 
Now you know where to start updatini? yo-jr 
data. 


Mirtiriuujf; (GPa>? 
WETdHT (GRAMS)? 


Enter modulus correspondins' to the ainiris time. 

Enter pernent weight loss calculated tor the 
sample corresponding to the asinp titne. 


TIME 


(DAYS)? 


Enter data tor nex't available a(?iri9 period. 


« 

TINE (PAYS)? 

XX RECORDS IN FILE. 


Displayed is all the 
data collected in tile. 


Pin YOU WANT TO ChlANOE 
ANY RECORD? 

ENTER THE MUMPER OF 
RECORD YOU WANT TO 
CHANGE. 


Displayed is the 

data collected under 
record you asked to 
b e c h a n £• e d . 


IS THIS THE ENTRY YOU 
WANT TO CHANGE? 

NEW TIME (DAYS)? 

NEW MODULUS (GPa)? 

NEW WEIGHT (GRAMS)? 

DO YOU WANT TO CI-IANGF 
ANY RECORD? 


Type ■« to terminate input. 

I 

Tells you how many records vou already have 
in this sample data tile. 


Type Y or N after check insi all the data 
d i s p 1 a ‘■i' e d o n s c’r e e n . 

It vou have answered Y in the above puestioru 
type the record # in which you wish to make 
a chanse. 


Check the data displayed answer appropriate! v. 
Enter' correct data tor each ot these. 


You Cci.n 
» 


c o n t i I'l u e n i a k i n si c h a n p e s 


it necessary. 


DO YOU WANT TO ENTER Tvpe Y or N. 

DATA FOR Next SAMPL.E? 


•SAMPLE NAME? 


Enter new sample name. 


# DMA ROOM 7KMP1:RATURR DATA PRINTPUT # 


You mav want to pull out the DMA Rooni TeiTipenature Data Files for 
Your rei:oi*'dt Insert either Diskette labelled DMA #77 (Rosenbers '’s 
as»inp samples data) or Diskette DMA #11.1 .(Rosenbers* fji.ilwee and Hsu’'s 
ao.in» samples data) in drive 1» S‘Y,ls# 


OW6INAU 

or POOR QUALITY 


READY 

RUN RTDFIL 


or 

run' rtdi. st 


(for Rosenbers<’''s data) 


( f 0 r Ro s e n h e r' o i 


G i 1 me e a n d H s i,i s data) 


With RUN RTDFU.i 


answer the follow.inp Pue,stion.ss 


HOW MANY DATA F.U.FS DO YOU 
WANT PRINTED OUT? 

REFER TO RTD INDEX AND ENTER 
NECF.OSARY INFO. FOR EACH 
SAMPLE. 

CODE #? 

C 

SAMPI.-E NAME? 


SAMPL.E AGING TEMPERATURE? 
CODE #? 


Enter a number. 


Re f e r- t o 1 i s t i n e s i n t h e s e c t i o n o f 
DMA ROOM TEMPERATURE DATA ENTRY. 


FiTriter code #. not run #. 
e . p . 4 

E n t e r F i 1 e Nam e n o t Sam p 1 e Name . 

File Name i .s the condensed Sample 
Name to a maximum of h characters, 
e . p . PSPM 

Type 177 or :?:00. 

E n t e r i n f o r iTia t i o n f o r t I'l e f o 1 1 o ui i n p 
samples. 


Wait for line printer outF'uts 
of requested data files. 


With RUN RTDI..ST answer the following puestions: 


HOW MANY DATA FILES DO YOU WANT 
PRINTED OUT? 

Enter- 

a n umber. 

/ 

ID #? 

El; n t e r 

e , p . 

samp 1 e 
R'-7 

J rl / r- u n # . 

SAMPL.E NAME? 

Enter 

irif • 1' 

a f i 1 e 
XYI. OK 

name . 


II I •• .I'll, I I I ll 'l".l \1 I I • 


111 .i J. / / 1.1 1 I 


W?i i t' f* •:< r h a r- d ■: o pies o f 
dAta <*'iles. 


Repeat input fnr other- sarnpU'S, 
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•fr ■tf •If -If ■If 

^ DHA ROOM TF-:MP&:RATURE data Pl.DT!? 

■If » ■If -If ■If 'If •«• -If # ^ ■If * ■It •If -If •»■ ■Tf •»• -If «• -If •«■ •» •If •If ■«• -If 


Iiv=:ftr-t appropriate room ternperalrure data i.H«k in ^■lYl. 2 
This profiiram allows vou to pOot out data F>oirits of a teui samples 
on the saine arapho/ either Modulu?; vs Time or '/. Wlr. Loss vs Timei, 


READY 
RUM DA TAPI.. 

sample NAMF? 


Q SAMPLE AG I NO TEMPER ATURR? 

DO YOU WANT TO PLOT MODUUJS 
YS T’CME? 

UPPER LIMIT FOR X-AXIS? 

INCREMENT FOR X-AXIS? 

UPPER I, I M I T FOR Y- A X I S? 

T,NOFi:EMFNT FOR Y.,AXIS? 

LOAD PAPFR AMD THEN TYPE RETI..IRN. 


DO YOU WANT TO SKIP 'I'O 
DATA PLOT*-' 


F n t e r a r-» p r- 0 r i a t e f” i 1 e Name f r 0 m 
t h e 1 i s t i n i n t h e s e n t i 0 n ? 

DMA ROOM TEMPERATURE DATA ENTRY. 

Type 1.77 or 200. 

Type Y or N. 


T i me i s t i’le x-a x i s . 


Y-axis is either Modulus or V. Wt. I.. 055 . 


T’vpe Y if you dorV't want a 9 rid for 
p I 0 1 . 


The HP ploi'ier draw.s and labels 
ti'ie >v“ arid v~ ■■i.X'es it you 
t*i a V e c h o s e n a 9 r- 3, d f 0 r- F * 1 0 1 . 


WHAT SYtlPOl, DO YOU WANT PLOTTED? 


LINE TYPE no-61? 


1 ' ■ p e a u n :i u e s v m b 0 1 f 0 r e a o ti s a m r> 1 e . 

Type RETiJPN for solid line or 
0 - specifies dots onl-r at plotted F=»t's 
1 . •“ 
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t^TARnNG Pi:i:tNT? 


af. 

9 ••«)*« tm Bu ••• ... .... ■ • • 

Push orn? of r»i"n selector btitforis 
to sftleot desired color for th* plot. 

t if YOU wish* 


Plottirif! 


DO YOU WANT TO PLOT MORF DATA? Tvp« Y or M. 

Y 0 i.i nifi V •" 0 n t i i*i u « p 1 o 1 1 i n p f o r- o t h * r* 
SAfftPlos -a.s th* Plot allows. 

If YOU uiant to charipp p®.p«fr and start 
anoth^Tfr plot? auit at this point 
ra-run ths’ proarom latorr. 

Modulus V.S Tiffio and '/. Wt- l.,oss vs T.iffn% 
two sopo.rate plots. 


41 - ■»• il- 4 + » •+ if •» «• 

rr DRAW i: NO VTFW GRAPH?: ^ 

S’ if 'a- if * if «• if i(' w ^ if * i!- if * if if if 


I , If a itl j 1*1 M T r o. n >5 r» a r <> n r Y P i 1 cfi s s 


I i if 3 riiPorl‘?i.f(t to 
•:ci,r^^. Pi-',‘ss i";|”IART I. OAD 
0 f i h 0 H P p 1 0 1 1 a T' . P 1 0 c 

liijl n h I M 1 0 i"i .'I n I'l -i ii'( I’l 0 1 h it‘ n 


Loop tho transpar’fni: ••!• films cl^^-on- HancM 
button.. Sot the tro.nsparencY film into 
\-t “i .<=4liPot of hliirik p‘.i.F'>er cu'i top. Press 
it out. Remove the tor bl.artk paper. 


0 lit i t I'l 


corners 

GHART 


niiA Roi'irri Tc-iiiPorfi t ui*v=' p.:i.tri Plot si 


r I'lser Ir the c t1o.l*a rli skot I'o i n i"./i * 

Run tlu'i DAT API . pr-ofiratii. 


li,*; 


F*' 1 ‘‘i I f 1*1:11'’ 1 1 tl I' 1 1 *' I’’ 1*1 '■* I** 'i. ! I'l f I i e 1 1 


.TiiSi'rt i, I'r.-.' l‘■ipl'lt i.k'ii:.^ ni 
R 1 1 I'l Mi" ! * l OT e )*• if I ■■ III . 


r''iiii<. '. i 

s I ’.: e t t ft 


.1 I'l 


GY 1 J 


'•;i-AriY 

Io.:n or.f'i rvi 

i.i,iN il l."rii •'•r r iir<'"' r.tor •■■li in SV-I s rli'-.l.*. 


FI 


4 « 


U' 



T WAR T rini !“•=: TO PI OT: 
SAhPl K ‘rPMPKRATlIRF' (DFO 
i hN DP.l TA 
NriDUl.US (i'.Po) 
liAMP'CMO (V) 

Fli'FO'UP’MrV H I- ) 

:*;AMPI E TFMPFRATl JRK (V) 


r. ) 


7. FD .APSFn TINF (MIN) 
i'|.”i f'i OT 




I 


UPPhU 1 

1TM3T 

FmR 


i.owixri! 1. 

.iMiT 

r-uR 

X-AXIS? 

UPH“K‘ i 

II'IIT 

POf* 

Y-AX10”> 

l.UWfVR h 

.J.M1.T 

FOR 

V-AXISV 

UPPER 1. 

J’MIT 

FOR 

Y-'-AXIS? 

LOWER 1 

,iMrr 

FOR 

Y'’-AXTS? 

DO ‘('OU 

WISH 

TO 1" 

ihlANGf ANY 


PARrtMhiTI-Rts;? 
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TURN ON PI CiTTI-r>: ANI’i 
THEN PII:5H RETURN. 


l .riAn PAPI-R 


RHAl.l.., 3 PUriT A iM’UTi? 


p 1 i!i I: t i n 9 a » r- i i1 i T c I'l o « <3 n . 


il-rrART POINT? 

I.INE TYPE (C»-6)? 

PE!. EOT PEN (0-4)? 

( DO YOU WANT TO PtOT MORE DATA 
FROM THIS RUN? 

no YOU WANT TO PLCVI” DATA FROM 
ANOTHER RUN? 


R,©T<?r tCf pticiii in DMA ROOM 

TEMPERATURE PI..OTS. 

PuFh a s « 1 v=m:: t r col nr 

variation . 


It YOU uiant to plot data trom anottic.r* 
piin on a ^joraratt-f iiiskott«3» von rusM-jil 
to owit troiTi this pro9raiV( with a 
OTRU/0 Hrst. When READY 
di .spl aved on screen» insert the 
r i 9 ti t d a t a d i s k o 1 1 e i n S Y t : a n d 
contiiiue F*lottinsj with the cotiimand? 
RUN. This u»ill ''iiet vou back on 
where vou u'ere. 


WRITING CHARAOTFRS ON VIFW GRAPHS 


and 


Refer to description in Plotter section* 
S c a I i n s? P o i n t P i ,i s h b u i: t o n s P 1 a n d P? . 


f Cl r Pe n Se 1 e c t i o n B u 1 1 o n s 




READY 

RUN VGOHAR 


Define relative width and heiaht of characters or sVmbols 
w r i t e (K i t h t he s c a 1 i n <s p o i n t p u s ti hi i ) 1 1: o n s P i «■>. n d P? . 


Se 1 e c t a, pe n . 

Move pen to uthere 
Eo Jifefc „fciae c ha r acit.e 


& 


:ii.i uiant 
string 


to start writing, 
vou want t»^ write. 


vou want to 


I’T * i f K£* '1 c|vi iu fi V n r* ■a ® *.• ( i u lu r • x t ft . 

Ytrtu fni^'1* dr*flw str'a.isihi‘ iiiith anr i*hft four direction pushbutton c.ontrols 
fchft pftn i» in PKN DQWN r.ondttion. 


#<<•#■«•#*###«•#■«•#*#■«•##•«•######<«••«•*■«• -a- 
■«■ DMA PARAMETRR PIl.E PRINTOUT ■»• 

K'ftftP rtll DMA piirarfifti'ftp filfts in thft DMA Lou.. Sofmttimfts thft Ho* 
printer* is not on-'linft whftn a pararrifttftr filft output has aU*«adv bftern sftnt 
to thft printer durinsi thft DMA rurn vou mav not «tot a coiTiplfttft printout 
on thft pararrifttor fit ft for th* currftnt run. To obtain a complftt© copy 
of thft outputs do thft f oi l ooji riH»s: 

READY 

RUM EXCHGi; 

RUN 41 Eri’' «r thft run # for which vou want a paramfttftr 

filft output. 


. RIr'ADY 
RUN PARPIL 

run # Pntftr thft sanift run # providftd fo,- PXCHGE. 

Tl'i ft 1 i n ft p r i n t ft r p r i n t s 
0 u t t h ft c 0 rii p 1 ft t ft file. 
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SUMMARY 


SYSTEM START-UP / SHI iT-CiFF : 


Turn the fnain power switch* ON at 
o.t the fti'iii 0 1 " thft dav« Rxcftpt for the 
i nstruniftnts sliould bft left ON. 

Turn of f ■ 1 inuid nitrogiftn if usftdi 


t h ft b ft P 5 n n i n n o f thft •;! a v ■» and 
hftatftr* powftr on all other 


a t t h ft ft f I d 0 f t h ft d a v . 


OFF 


DMA ROOM TEMPi-RATURP: RUNS: 

J. Rftrriovft op in 9 sart'iPlfts from ovftri. 

T: , l‘l ft i ‘-f h t S3 m p 1 ft s ’ n p a n s . 

S . M ft a s u r ft s a n i p 1 ft w i cl t ti i t h i c k r i ess. 

4. RUN DMART 

5. Mount sample^ measure length, 

/:>. F^un tor .:•! minute. 

7. RUN AYPRAS to calculate everaPft modulus for each sample. 


32 . 


8. RUN WTI.OSS calculatt} 7. iK«.tfiiht losfi CU* >?afnr»U%«. 

9, RUN RTD tti *nir*r* cur-r^rit room i’efrir*ro.turfi' data or data, not 

ont<sr^^d >»rior to this run tor uf»datin<i data, 

K». Optional! RUN RTPRIL <Ros«nb<&i“»-'ft data) or 

RUN RTPL8T (RoSiiinbar»* CUIunvot and Hsu’^s data) 

to s^ft hard—cori^'S on all data filas. 

11. r.ipt,iona1 ! RUN DATAPL to plot out results on pap«r or on 

transparancv film. 

12. Optional! RUN VGCHAR to uirita charaotars or svmfc'oU on plots 


DMA PROORANWREi RUNS ! 

1. RUN DMA 

2. RUN CRT to Plot out data on tha terminal screan. 

You can obtain a bard^copv ot tho results through tho CRT 
program at tha and. 

3. Optional! RUN PLOT to 0 ot a hard-copv ot data plot if tha CRT* 

prosram is sk.ippod. 

Optional! RUN VOPLOT for viaw-sraph plottiris. 

!o. Optional! RUN VOCHAR to mritvs charact^ifrs or .svinbols on vi^iui- 
»raphs. 

6. RUN STATUS for currant sarriplo tamparaturo- status. 

7. Cool dou<n tho samplo after each run before starting another run. 


Nhen o data diskette i,s full ! 

1. Oet disk in dew of the diskette? type IHR .SYl! I. pi 

Slave i n D t SK INDEX f o 1 d e r . 

2. When READYt remove data diskette from drive 1, SYl: 

3. Label a nem di.skette. 

4. Insert tl'ie labelled new diskette in drive l» SY3 ! 

5. Type INT SY,t! 
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nctio • A cxmicAt laboratory 

SY0TW U8IKO A PDF 11/44 

Murk L. Roatnbtrf uvd William M, Buoklty 
Buriace AnaX^io Raiaurohi Zno# 

46?A Fkirohild Dr.» St«. 128» Mountain ViaV| CA 9^043 


ABOTPACT 

The design and development of the hardware oonfiguration 
and application software for ''TYCHO" are presanted. TYCHO 
is a Digital Equipment Corp* (DEC) PDF 11/44 system used 
for real tine data aoqulsitioni data analyaiS| and database 
mam«ement. The system supports the operation of a ohemioal 
research laboratory and collects data from a Variety of 
instrumental both analog and digital. Interactive and real 
time communioationu requirements axe met with a laboratory 
peripheral accelerator (LPA) and other DEC ooemunications 
hardware. DATATRIBYB is Used to provide the user with 
interactive database management support. 


ZMTRODOCTXON 

In this paper we present a detailed description of a 
dedicated computer system that supports various 
research efforts in the Chemical Research Rejects 
Office at the NASA/Ames Research Center. This 
laboratory conducts both basic and applied research 
in polymer • oomputationalt physical and organic 
che^stry. One of the projects being pursued by 
this office is the development of improved binder 
resins for use in advanced aerospace composites. 

The researchers of the Chesiioal Research Projects 
OffioB are involved in all phases of new resin 
development I selection^ synthesis, curing, charac- 
terization, and testing of new polymer structures. 
This project has been under way for several years 
and the mass of data collected necessitated the 
development of a computer system to support the 
office's activities, 

SYSTEM RSqCIREMENTS 

The computer system, "TYCHO" must bo able to 
capture data directly from the laboratory instru- 
ments during routine testing, do the required data 
analysis, and store the results in the database. 

Data that have been previously collected or data 
supplied by other sources must also be able to be 
easily entered into the database. The data in the 
database must be accessible either by type of 
material, test results, or for use in correlations 
and models. This information must be able to be 
displayed on various devices either graphically or 
in tabular form. The users will be research 
chamistB and the "TYCHO" system must be easy to 
learn (tutorial), simple to use, and highly 
interactive, 

HARDWARE 

Overview 

In developing the hardware configuration we took 
into account the following requirements! 

0 Multi User 

o Real Time Data Acquisition 

o Data Base Management 


0 Analog and Digital Z/O 
0 Video araphics 
0 Hard Copy Orttphics 

0 Abili+y to Manipulate Large Virtual Arrays 
(Spectra) 

0 Reasonable Response Time 
0 All Data Maintained Online 

The systems hardware configuration is shown in 
Figure 1, and is described in three parts t 
processor, storage, and communication. 

Processor 

The PDF u/44 was selected as the processor for 
"TYCHO" because it could support all of the above 
requirements and was the smallest PDF 11 that could 
provide 1 megabyte of main memory. We felt that 
a large main memory was neeessaxy to support 
multiple users manipulating large virtual arrays, 
such as spectral data. The floating point processor 
was a necessity both because of the type 'of 
application and to support the Fortran iVt compiler. 

Mass Storage 

We selected an 11/44 oonfiguration that had an HMOS 
(6? megabytes) disk drive as its primary mass 
storage device. An additional RM02 could be added 
as the system growth demanded more capacity to 
store the full database online. Data will only be 
removed when a material is no longer considered a 
viable eandidatu. In this case, all the data 
associated with that material will be moved offline 
to tape. The newly announced RA80 (121 megabyte) 
Winchester disk drive would be a logical substitute 
for the second IM02. The RA6o offers a larger 
capacity than the FM02 and has its own disk 
controller allowing simultaneous disk transfers for 
faster system operation. The modest increase in 
cost would be well worth the extra performance. 

The Till! (45 ,ips. l600 BPI, 9TR) tape drive and the 
TUS8 (DECTAPE II) cartridge tape drive were 
standard peripherals that came with the HM02 
configuration. We initially had a great deal of 
hardware trouble with the TSU. However, once 
fixed, the TSU has been adequate. The TSU is a 
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>lov t«pt drivti a faitsr taps drlvt tueh §■ th« 

TU77 (X35 ips, B00 /i6^ BP1i ^R) nay ba vtH worth 
tha axtra ooit. Wa hava found no occaaion to uaa 
tha oartridga tapa driva ainca tha ayatam waa 
inataUadi On tha othar hand tha RX02 (1 mafabyta) 
doubla danalty dlak drive haa bean invaXuablat Va 
uaa It to load dlagnoatloa, flla baokupa for Indivi* 
dual uatrsi and tranafar of data from laboratory 
inatrunanta* 

CoBBiunication 

Thara ara thraa coomunloation patha aalda from tha 
ll/bU'a UNXBUSi tha laboratory paripharal 
oocalarator (IRA !!)• tha aaynchronoua RR232 linaa 
(OZ 11), and tha X£ee bua (12C 11). Tha IPA U waa 
aalaetad ao that tha prooaaa of raal tima data 
acimiaition would not intarfara with tha ovarall 
oparation and apaad of tha u/44. Tha LPA 11 haa 
ita own UN2BUS aa ahow) in Flfura 1 and oontrola tha 
oparation of tha analoi>to*digital oonvartar (AO 11), 
the digital-to'onalog oonvartar (AA 11), tha digital 
l/O modulaa (DR 11), and tha raal tima oloek (KW 11). 
Tha LPA 11 haa two mioroprooaaaora: ona controls tha 
oparation of tha LPA 'a I/O modules and the other 
handles the Dlreot Hemoiy Access (IMA) transfer of 
the data from local buffers to main memoiy. The LPA 
will support up to eight slaultaneoua users. Table 
1 shows tha instruments that will be directly 
connected to TYCHO and the type of interface 
employed. For each instrument we first triad to 
implement an RS232 interface rather than uaa LPA 11 
interf&eaa. Asalag data aequliition haa the problems 
of signal conditioning, calibration, and it is more 
suceptibla to Eleetro-Mognetio Intirfarenoe (HMZ). 

We currently have l6 RS 232 lines (DZ IIB) installed 
in TYCHO, Eight of these lines are used by 
instruments and eight by terminals. These 
instruments could easily burden the 11/44 CIV with a 
glut of l/O processing. We are currently installing 
on l/O processor (COMM-lOP) in TYCHO, This is a 
microprocessor (KMC 11) that handles the l/O 
processing for the DZ U's, Our plan has been to 
offload as much of the l/o processing as possible 
from the U/44 CldJ ao that it will be able to 
respond quickly to interactive database and graphics 
users. 

Wa had Initially plonnad to have a four color plotter 
(HP 9872A) Interfaced on the IEEE bua, Tho develop- 
ment of the IEEE bus software has been very time 
consuming and was postponed for later development. 

We have heard thnt DEC may be refining the software 
to run the IEEE bus so that this development may be 
easier to implement in the future. 

We selected a Trilog TlOO printar/plottar to serve 
as both • Una printer and a hard copy graphics 
device. It has 100 dots par inch resolution and 
being a dot matrix impact printer is inexpensive to 
operate, and has bean trouble-free so far. Figure 2 
shows a plot mads on tha Trilog directly from tha 
screen of a Tektronix 402? rutar terminal. The 
resolution on this plot is limited by the teminal 
not the Trilog. This figurii is a graphical 
representation of a portion of a platinum tetra 
cyanate structure, one of a class of one-dimensional 
conductors studied at the Chemical Research Projects 
Office Laboratories. 

Several years ago we selected the Tek 402? CRT 
terminals for TYCHO because we needed a relatively 


low coat, hi|^ quality gra)^ias teminal, Binea 
than there has bean an axploilon of graphiea 
taminals on the Market. This past year on TYCHO 
wa hava used VTIOO with a Salanar graphics board 
instsUad. This combination has proved to be vary 
powerful. Wa can use tha VTIOO features of tha 
system lika tha keyboard aditora (KED, EI8) and 
the '*fiat Guide" mode in Datatriava (DTR), and can 
also display graphics using standard Tsktronix 
Plot-10 commands. Ths Ttk 4025 if a vary nice 
tsrminal and has ssvsral fsaturas not found in tha 
Salanar modified VTIOO' a. However, for our appli- 
cation the prioa and parformanea of the stodifiad 
VTIOO 's have made them tha tarainal of future 
choice. 

Xn order to input data atored in graphic font from 
paper into ths databaaa wa are uaing a OXCO 
Digitising Tablet. Xt has its own mioroproosssor 
and oan seals ths digitissd data to ussr units. 

Xt digitisss data in ssvsral modss such ss x-aXis 
inorsmsnt or a vector distance from laat point. 

This is a rapid way to convert graphic data into 
arrays that can ba ustd by tha database. 

The LA-120 waa tha syatm console auppliad in the 
standard configuration and haa proven to ba trouble 
free. 

aorewARE 

Ovarviaw 

Tha aoftwara module daalgn is ahown In Figure 3. 

Wa produced a document that dafinaa each module in 
a high level design language. Wa daairad a 
Btruoturad language that would support rsal tlms 
applications lika Praxii which wsa under develop- 
ment at tha tima (1,2) at tha Lawrence Livermore 
National Laboratory (LLNL). With tha difficulty 
experience in getting Praxis to run propsrly on a 
PDP 11, wa decided to uaa Fortran XV-f (f4p). 

Recently we have inatalled "Software Tooli" (3) 
that W'ire obtained from tha DECUS RSX/XAS SXO tape 
(l9Sl'Sprlng-Miami). Wa ara now considering using 
the RA'TFOR (4) preprocessor inoludsd for futurs 
softwars dovalopnsnt. 

After tha initial daalgn phase wa described tha 
practical faaturaa of tha design to sU of ths users 
in a seminar and distributed a brief written 
description and user suggestion form. Ws rtetivsd 
several comments and inoorporatad them where 
possible. Ona recurring request waa that tha users 
wonted a aimpla progrotoning language to uaa. Wa 
aalaetad Basic +2 aa a powerful but aasy-to-uaa 
language. Wa also inatoUad tha Basic Saif Paced 
Instruction (SPX) ao that inaxparianead users could 
easily gat started. 

Main & Control 

Whan tha users log on end run TYCHO, MAIN doss soms 
initialization and invokes CONTROL. CONTROL 
ganerataa a menu and connects the uaar with tha 
raqueatad submodule. CONTROL maintains tha currant 
and two previous user environments within "TYCHO". 
This faciUtatea the coosnond-driver and multiple- 
user-task features of the system. Thus, as on 
example, the user could start up data acquisition 
task, leave the acquiaition running and perform 
interactive graphics on other data, all without 
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XiRvinf the progriHti Bvtn if tht uitr logi off| 
tht tnvironffitnta nft fivtil and th« prograr \riiX 
ohteK tht atatui of 'outatahding’ tai}ulaltion taaka 
upon atiurting tht ntxt ataaion* 

^nalyala 

Tht analyaia nodult dota data rtduoijioni data 
oorrtlatloni and manipulation of aptotral data 
Buoh aa aptotral addition or aubtraotion* Thia 
fflodult la capabXt of a varitty of graphioa output. 

Wt art working on a dtviot«indtptndtnt graphioa 
paokagt whtrt a atandard plot flit it oonatruottd 
and can bt prootaatd by a dtriot-aptoific modult 
which will product tht output, for CRT output all 
of our ttrmlnala art Plot 10 compatiblt and wt havt 
uatd Tektronix Ttminal Control %rattm (TC8)| 
Advonoad Oraphiot ZX (AO XI) and Inttraotivt 
Graphioa langusgt (XOb) librarlta. Wt found TCS 
uiablt but primitivtt AG XX waa taay to uat but 
roatriotiva, and lOIi wouldnH work properly with 
the Fortran 3Y+ (f4p) compiler. Wt plan to uat the 
XOL Xibrar/i which hat the beat ttt of ftaturta; 
for thia application aa toon ai wt get the primary 
command att to work with F4P, 

Wt art uaing the International Math & Statiatioa 
library (mBl) to aupport the analyait module. Xt 
takta up a fair amount of diak apace but la vary 
complete and well aupported. 

To aupport graphic output on the Trilog we art 
uaing the CCBX-TRXIOO plotting package. Thia 
packet providea high level commanda plua a raateri- 
aing program for output to the Trllog TIOO. 

Aoquialtion 

Trtia ayatem will provide data acquiaition and 
inatrument control oapabilitiea. Xt will control 
the activity of and reoeiva data from the 
Laboratory Peripheral Accelerator (LPA). It will 
alao receive data from the RS-g3SC interfaced 
inatrumenta and remote proceaaora. Xt will quety 
the uaer for device, run and aample information. 

An acquiaition module for each lab inatrument ia 
required. The inatrumenta connected to the LPA 
will uae the Fortran routinea auppliod by DEC to 
program the LPA devioea data acquiaition. Acquiai- 
tion on devicea connected through the LPA will be 
facilitated via taeka aeparate from TYCHO. Theae 
taaka will be communicated with via executive 
oalla, event flaga, AST 'a and conat'.’uoted inter- 
prooeBB oommunioatlon buffera in memory or on dlak. 
Xt ia Important to note that theae taaka are 
created 'autonomoua* and are not apawned. Thia ia 
done ao that the iflauing taak (TYCHO) may go on to 
do other thlnga or even terminate without affecting 
data acquiaition, unleaa effeota are explicitly 
directed. 

RS-S3SC compatible devicea will acquire data and 
atore it locally when posalble, and aend it to 
TYCHO at the end of the onalyaia. When the data 
ore not atored locally theae acquiaition taaka will 
alao run aa autonomoua taaka. 

Data Baae Management 

We looked at all the databaae management software 
available, aome of it very elaborate ond expenalve. 
We aelected Datatrieve aa a relatively inexpensive 


language that ¥fK4A fulfill our raquirementa. We 
hftva oraatad a domain in Datatrieve for etch type 
Of analyait and a racord for each taat run. The 
racordi contain information on the teat oonditiona, 
natariala, and a aummary of the teat reaulta. 

Larga arraya of apeotral data are kept in aeperate 
data filei which art pointed to by a data field in 
the record. 

CORCW01ON 

A clear indication of how the U/44'i performance 
meaaurea up to the taake aaelgned ia not poaaible 
at thia time aince many of the applioationa are 
atiU undergoing development. evaluation at 
thia time of the TYCUQ ayatem la that it will be 
able to perform it'i initial function wall, however, 
ae new applioationa are moved onto TYCHO they will 
have to be evaluated indivlduaUy to aaaeaa the 
impact on the ayatema operation. 

The uaer* a reaponat to the ayatem thua far haa 
bean encouraging. Uaera are moving more eppll- 
oa*'iona from both large mainframee and amall 
deaktop ayatema over to the 11/44 aa their aware- 
neaa of the computer ayatem increaeee and they lee 
the advantage! of a dedioatad minieemputar. Thty 
are beginning to write their own applioationa 
program! and we arc aeaing an intereat in program- 
ming among prevloualy 'non-computing* profeaaionala. 

Xf we were to apart over on the development of thia 
ayatem, but were equlH>*d with the leaaona learned 
thua far, w> would oonaider aome of the following i 

1) We would try to avoid the problema aaaooiatcd 
with aignol conditioning ond running long analog 
data acquiaition linea. Thia could be done by 
uaing recently developed 'amort* data acquiai- 
tion modulea or by implementing a local network 
Uaing MINC 11/23*8 running LAB-E5X to control 
acquiaition. 

2) We would oonaider a 32-bit minicomputer, 
probably the VAX H/750 for the proceaaor. At 
the time we developed TYCHO 'a configuration 
there were no competitively priced 32-bit 
machinea available. The VAX would eaae develop- 
ment of aoftware that requires large data oreaa 
and provide an easier path for growth. The 
additional apoed would improve reaponae time 
for all the Interactive applicotiona, aome of 
which were not originoUy anticipated. 
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CHEMICAL LABORATORY MANAGEMENT SYSTEM 


Abstract : 

The Chemical Laboratory Management System (CLMS) is a 
collection of integrated chemical application systems 
installed on a F0P-ll/'44 at NASA/Ames Chemical Research 
Projects Office. CLMS is a system for the acquisition# 
analysis# storage# management# and representat ion of 
chemical data and information related to composites# 
polymers# and other materials. CLMS is comprised of the 
fo 1 louf ing systems : 

CDMS Chemical Database Management System 

CSSS Chemical Structure Storage System 

SPMS Structure'Propert ies Modelling System 

DAAS Data Acquisition and Analysis System 

DIGS Device Independent Graphics System. 


These systems are designed to be : 

1) highly interactive 

2) simple to use 

3) easy to learn. 

These systems are command driven. Many of the commands and 
options are presented to the user in a menu format. This 
improves the simplicity of use. 

Harduiare features in the terminals mill be exploited uihenever 
possible. If a terminal has programmable function keys# a 
system mill program the keys on a menu~by-menu basis to 
simplify interaction and reduce user typing. 


Introduction : 

The folloming list describes the systems mhich comprise the 
CLMS at CRPO : 

CDMS Chemical Database Management System 

This is the 'kernel' or the core of the systems 
developed for CRPO. It provides access to all the 
databases installed on TYCHO for the users directly 
and for the other application systems. 

Interfaces to the databases mill be made through 
DATATRIEUE-11 and RMS-11. The RMS-11 interface is 
provided to support database access from mithin 
programming languages. 
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CSSS Chtfflical structure Storage System 

This system will maintain access and prouide data 
entry utilities for a database of chemical structure 
and topology information. It will be capable of 
structure and substructure searches of the database. 

This system will be interfaced to the Structure- 
Properties Modelling System which will rely on CSSS 
for its DBM support. 


SPMS Structure-Properties Modelling System 

This system will perform semi-empirical modelling of 
resin systems based on software models installed on 
the computer/ information in the structure and topology 
database / and information in the properties database. 

Since it will perform pattern matching for approximate 
substructure similarities. A relatively sophisticated 
(artificial intelligence) capability will necessary. 


DAAS Data Acquisition and Analysis System 

This system will control and monitb>' data acquisition 
from instruments throughout the building. It will 
perform varying degrees of analysis on that data. It 
will provide some data entry support to the properties 
database. 


DIGS Device Independent Graphics System 

This system is actually a utility that will be used in 
several of the other systems# as well as user appli- 
cations. 

DIGS will provide device and language independent 
graphics support for the system. It will also provide 
an interactive graphics utility with device independence 
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f CHEMICAL STRUCTURE STORAGE SYSTEM — <CSSS> 


outrvitui 
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This systtm will maintain a database of structure and topology 
information on materials of interest to CRPO. It will maintain 
the ability to encode the structure from a variety of sources 
and obtain topology from the user or from codes which will 
calculate approximate topologies (via bond optimization). It 
will have the ability to search the database for matching 
structures and common substructures. 


The output from the system will be in the form of candidate 
materials# with or without accompanying physical properties 
data. The output can be represented tabular ly# graphically as 
structure diagrams* or graphically as space-filling models. 

Following is a brief description of some of the chemical 
structure coding alogrithms that can be used * and a tenative 
description of the implementation of the system. 
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Stltciion of « Chifliical Structurt Coding^Dtcoding Algorithm 


Mt «rt dtfigning • lystom which will itort chtmical itructurt 
infornutiod and # in addition * starch this colltction of 
information for similar structures and substructures. 


One of the first steps in the design of this system is the 
selection of an algorithm for coding the structure data into 
the computer* For expediency* an existing algorithm should 
be used. Three of these algorithms will be considered here. 

The selection criteria for a structure coding algorithm 
include the following points : 

l> ease of use for coding/decoding 

2) compactness of representation 

3) compactness of resulting database 

4) ease and speed of search 

5) must include stereochemical information 

6) readability 
• 

« ConnectiMity Tables 

A chemical structure diagram can be thought of as a graph* 
consisting of a collection of nodes and edges. Connectivity 
tables(or connection tables -*• CT> are simply a tabular 
representation of that graph. This is * in principle* a 
more straightforward and readable notation than MLH. The CT 
consist of a set of lists. Each atom is assigned a number. 

An atom type is associated with each numberCthe atomic number 
or character symbol for that element). The next list contains 
the numbers of all atoms connected to the current atom. The 
next list enumerates the types of connections made in the 
previous listCsingle bond* double bond* etc.). More lists 
can be added as necessary to include isotopic information or 
some other special information. CT^s are not as compact as 
NLN* but substructure searches are much easier and quicker 
to perform* and CT*s can easily be used to generate the 
chemical structure diagram. 


A CT coding example 


2-chloro-cycloheXanol 
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d i agr am. 


m Sttrtochtinicany exttndtd Morgan MlgorithM 

Tht SEMA notation if bastd on kttping track of txttndtd 
conntct iMity . Exttndtd connectivity includes the connectivity 
of neighbor atoms with the connectivity of the central atom. 
The order of extended connectivity is the the limit of how 
removed the neighbors are that are being included in the 
extended connectivity ( ie. second order implies connectivity 
out to neighbors twice removed). SEMM provides an index of 
how centrally involved an atom is in a structure. 8EMM is 
a set of rules for constructing a unique searchable 
index. Structures can be searched very rapidly using SEMn. 
Substructures can also be searched^ but not as easily. Xt 
is a relatively compact notation. There is commercial and 
public domain software for coding and decoding SEMh. Since 
it is built from a type of connectivity table* translation 
between CT and SEMA is quite straightf orward. 




ORIGINAL PAGE IS 
OF POOR QUALITY 


Tffn«iis>t Xmp Itmtntat ion of Chtmici) Structurt Storagt Sgittm 


(4t currtntly plan to itort tht structur* infonaation as 
fol lotus : 

1) From INPUT# gsntratt axhaustui^t list of coppontnt 
fragmtnts and connoctivity tablt 

2) Cods structurt and fragaitnts by tntir SCHA codts 
and ptrctnt composition (btfort cataloging# a 
starch O'? tht SCMA codts on tht databast luill 

bt dont to tliminatt rtdundant tntrits) 

3) Tht databast uiill bt tnttrtd into DATATRICUC-ll 
domains. This impltmtntat ion will grtatly rtduct 
tht tifflt nttdtd to dtutlop tht databast and will 
simplify tht inttrfact bttwttn tht structurt 
databast and tht proptrtits databast# which it 
alrtady impltmtnttd using DATATRXEUE-ll. 

a) TWO stts of cross-rtftrtnctd rtcords will bt 
installtd : 

i) for tht structurts# a list of all associated 
fragmtnts and ptrctnt composition 

ii) for tht fragmtnts# a list of all associated 
structurts and ptrctnt composition 

4) Tht connectivity tables will bt cross-rtftrtnctd by 
SENA code and will have optionally extended fields 
that contain additional topology information (eg. 
atomic coordinates in Angstroms) 


Using DATATRXEUE-ll to store the fragmtnts will probably 
be slower to search than ordering the fragment list# as is 
done by Feiedrich and UgKsee references). But this loss 
in speed is comptnstated by a reduction in the time to 
develop the database and in the simplified interface between 
the structures database and the properties database. The 
loss in speed is also made less important by the fact that 
the database will not contain a large number of different 
materials (other structure databases are designed to handle 
tens of thousands to millions of different materials). 


Initially# structure information obtained from physical 
properties and properties obtained from structure 
information will bt limited to correlations between the 
two databases. 


ChtmicAl structurt storigt systtm Hitracrhy 
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TtnaiiMt PitAbast Record Structurts 
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CT/topolopg file : 

There will be i record for each f ragmeht (mater 1 al ) for which there 
if a SCHR code on record in the egitem. 

A) SEHR number 

B> CT with optional extension (repeat for each atom) 

1) atom number 

2) atom tgpe 

3) connections 

4 ) connection tgpes 

5) XfV#Z coordinates 


Material Structure File : 

There will be a record for each material on record in the sgstem. 
p> SEMP number 

B) fragment list (repeat for each fragment present) 

1 ) SEMA 

2) percent composition 


Fragment Structure File : 

There will be a record for each fragment on record in the sgstem 

A) SEMA number 

B) material list (repeat for each material in which 

fragment is found) 

1 ) SEMA 

2) percent composition 


